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ABSTRACT
Most of the publications on the production of 
sweet potato chips are of a general nature, and high 
quality chips could not be produced consistently by 
following the general instructions given. The primary 
objective of this research was to develop a specific 
method for preparing sweet potato chips of high quality 
which could be adapted to commercial production. The 
quality of sweet potato chips as influenced by variety, 
method of preparation, and storage condition of the 
roots was studied in experiments by the writer.
It was found that the optimum frying temperature 
of sweet potato chips made from freshly-cured roots 
consisted of a starting temperature of 300° F for 2 
minutes and a finishing temperature of 275° F for 3 to 4 
minutes. The optimum slice thickness before frying was 
found to be 1-32 inch. The chips prepared from cured 
roots stored for 27 weeks at 60° F and cooked at a 
starting temperature of 2#7° F for 2 minutes and a 
finishing temperature of 275° F for 3 minutes were higher 
in quality than chips fried under other conditions. 
Medium-sized roots of the Goldrush variety and small-sized
xvii
xviii
roots of the Unit I Porto Rico variety were found to be 
optimum in size for making chips, with no real difference 
being shown between these samples.
From a chip quality standpoint it was noted that 
pre-heating the roots in a 175° F water bath for 30 
minutes was superior to other pre-heating conditions 
tested, regardless of the curing and storage conditions 
of the roots. It was shown that chips packaged in 
sealed double cellophane bags were superior in color to 
chips packaged in sealed glass jars after 6 week3 of 
storage at room temperature. Chips fried in anti-oxidant 
treated cottonseed oil were generally superior in color 
to chips fried in untreated oil. Among 5 different 
frying fats tested there was no significant effect on 
the quality of freshly-prepared chips.
The degree of browning of the chips was increased 
by increasing the cooking temperature and the length of 
the cooking time. Pre-heating the roots prior to chip 
preparation usually increased the degree cf browning and 
moisture content of the chips. There was no consistent 
effect of storage condition or pre-heating treatment of 
the roots on the oil content of chips. It was noted that 
the higher the pre-heating temperature of the roots the 
higher the reducing and total sugar contents of the 
chips, regardless of the storage condition of the root3.
Throughout the storage period the effect of the pre-heating 
treatment of the roots on the sugar content of the chips 
was so pronounced as to mask most of the effects which 
the storage condition of the roots might have had in this 
regard. There were indications that pre-heating the 
roots increased the total pigment content of the chips. 
Apparently, the type of frying fat affected the total 
pigment content of the chips. It was found that approxi­
mately 27 per cent of the total pigment of the sliced 
roots was lost during the frying process, using cotton­
seed oil as a frying fat.
INTRODUCTION
Under normal conditions only a small part of our 
sweet potato crop is processed for human consumption.
This is unfortunate, since the sweet potato is such a 
good source of Beta-carotene and ascorbic acid and so 
high in carbohydrates as well. As a means of increasing 
the consumption of sweet potatoes, chips appear to be a 
promising item for commercial production.
From a nutritional standpoint, the 3weet potato 
chip is superior to the Irish potato chip. In general, 
sweet potato chips are produced by methods similar to 
that for Irish potato chips, so the 3ame equipment may be 
used for both. The only additional piece of equipment 
needed for making sweet potato chips is a pre-heating 
tank containing a thermostatically controlled heating 
source. Thi3 tank may be of the same type used in sweet 
potato canning plants.
The raw material suitable for processing into 
3weet potato chips i3 plentiful and can be purchased 
economically in the sweet potato growing areas of the 
country. Sound sweet potato roots that are not acceptable 
for the fresh market may be utilized for making sweet 
potato chips of high quality.
1
2Most of the publications on the production of 
sweet potato chips are of a general nature, and high 
quality chips could not be produced consistently by follow­
ing the general instructions given. The primary objective 
of the research by the writer was to develop a specific 
method for preparing sweet potato chips of high quality 
which could be adapted to commercial production. Another 
phase of this work was to study the relationship of the 
storage condition of the roots to chip quality. The 
quality of the chips was evaluated through organoleptic 
and empirical te3ts by a panel as well as by certain 
chemical tests.
Smith (87) pointed out that about }6 million 
bushels of Irish potatoes were processed into chips in 
1955* There is reason to believe that sweet potato 
chips would also be accepted commercially. It is felt 
that the sweet potato chip would be accepted on its own 
merits if it were generally available, and it may not 
necessarily be a direct competitor of the Irish potato 
chip. These two chips are so different in appearance, 
flavor, and nutritional value, that they might be 
accepted as partners, not as competitors. The yellow 
color of sweet potato chips makes them very attractive. 
Their excellent flavor and high nutritional value make 
them a potentially important food. Sweet potato chips 
might replace some of the components of the human diet,
furnishing energy and especially pro-vitamin A which is 
usually in short supply in the daily diet.
Thus, the development of the sweet potato chip 
industry would have a two-fold purpose: to make use of
off-grade surplus sweet potatoes, and to help raise the 
over-all nutritional standard of the population.
REVIEW OF LITERATURE
According to Woodroof et al. (96) in 1955 surveys 
for a number of years have shown that up to 40 per cent 
of the total sweet potato crop of the South is lost due 
to disease, late harvesting, poor storage, or rough 
handling of the roots* Woodroof et al* (96) also stated 
that "curing" sweet potatoes refers to all of the 
physical and chemical changes which occur in the roots 
after they are harvested. Heinze et al* (42) suggested 
in 1943 that curing of sweet potatoes appears to involve 
a number of interrelated processes within the roots. 
Kimbrough*3 (4#) experiments at the Louisiana Agricultural 
Experiment Station indicated that no artificial heat is 
necessary in curing sweet potatoes in South Louisiana, 
provided that the potatoes to be stored are harvested in 
October when dry, warm weather usually prevails, and the 
temperature is sufficiently high for proper curing. He 
pointed out that provisions should be made for furnishing 
heat to freshly-harvested roots in the event of abnormally 
low temperatures, however. Over a four year period Morris 
and Mann (73) conducted experiments in the San Joaquin 
Valley with the Porto Rico, Hawaiian, and Yellow Jersey 
varieties, comparing storage of roots in a field pile
4
with direct placement of the potatoes in an unheated 
storage house, and curing the roots for two weeks at a 
temperature of 85° F and high relative humidity before 
storage* Their experiments indicated that where sweet 
potatoes are to be stored for several months, the roots 
should be cured first at a temperature of 85° F and a 
high relative humidity. They stated that this practice 
will usually reduce the extent of root rot, improve the 
appearance of the roots, and decrease the amount of root 
handling and sorting at the end of the storage period. 
Currey (26) of Mississippi states that sweet potatoes 
should be harvested before the first killing frost occurs 
He points out that sweet potatoes in the Delta Region 
usually should be harvested between October 15th and 
November 1st in order to prevent cold injury to the roots 
Sweet potatoes can be successfully stored in Texas from 
one harvest period to the next with the aid of refriger­
ation according to Michael (59). It was suggested by 
Miller (61) that tobacco barns in certain areas of the 
country may be utilized for storage of sweet potatoes.
Weimer and Harter (93) found that periderm 
formation in sweet potatoes takes place very rapidly 
under high humidity conditions (95 per cent) at an 
average temperature of 91.4° F. They observed further 
that suberization of the roots prevented micro-organisms 
from entering them. Artschwager (7) obtained similar
6results in his work with sweet potatoes and gladiolus.
He noted that suberization occurred in the peripheral 
cell layers within 24 hours under conditions of high 
humidity and high temperature. Suberization was 
followed Immediately by wound cork formation. Weimer 
and Harter (93) observed that suberization and wound cork 
formation occurred in sweet potato roots within four days 
at a temperature ranging from 67° to 91° F and 90 per 
cent relative humidity. Lutz and Simons (55) considered 
wound healing in sweet potato roots and its influence on 
the keeping qualities of them to be the main reason for 
curing sweet potatoes. They recommended curing of the 
roots for 10 days at 85° F and 85 per cent relative 
humidity with sufficient ventilation to keep the 
potatoes from accumulating moisture on the surface.
Kimbrough and Bell*s (49) work showed that sweet 
potato roots were injured by exposure for as little as 
2 days to temperatures between 32° and 40° F. At Baton 
Rouge in 1941 delaying harvest 2 weeks, or even 4 weeks, 
apparently did not cause any greater reduction in the 
percentage of sound roots during storage than was observed 
for roots harvested immediately after the appearance of 
frost. Miller and Kimbrough (60) state that sweet 
potatoes of the Porto Rico variety may be injured by 
exposure \*o the sun when they are harvested in hot 
weather. They suggest that sweet potatoes apparently 
are not as susceptible to sun scald as Irish potatoes,
as an exposure of at least 3 hours under severe sunlight 
conditions was necessary to cause noticeable injury to 
the roots in their tests.
Moore and Anderson (71) stated that when freshly- 
harvested sweet potatoes are subjected to a temperature 
of 85° F and a relative humidity of 85 per cent for 5 
days they will be cured adequately for storage. They 
also recommend a storage temperature of 55° F to follow 
the curing period. Lutz (54) noted that the amount of 
root decay was smaller following curing sweet potatoes 
at 84° F than at any one of several other curing 
temperatures tested, although at 90° F there was only 
slightly more root decay. Curing the roots at 84° F for 
4 days appeared to be ample in his tests. He stated 
further that the longer periods usually recommended for 
curing sweet potatoes are not necessary, and that they 
are wasteful of heat and are more conducive to sprouting 
by the roots. Curing the potatoes at 95° F for longer 
than 2 days was harmful, since it caused a considerable 
amount of root decay in his tests. Curing the roots at 
80° F resulted in more decay during storage than curing 
them at 84° F, and a curing temperature of 74° F gave 
even poorer results. Practically all of the curing 
treatments used resulted in less root decay during 
storage than that noted in the uncured roots. The longer 
curing periods at 90° F and 95° F resulted in greater 
weight losses by the roots than the shorter periods. In
8these tests no adverse effect of any of the curing 
temperatures on the table quality of the roots was noted* 
Boswell (14) recently recommended curing of sweet potatoes 
for 6 to 8 days* Appleman et al. (6) after studying the 
sweet potato curing problem reported that the least 
amount of shrinkage occurred in roots cured at 86° F and 
95 - 100 per cent relative humidity, with the next least 
amount of shrinkage taking place in potatoes cured at 
85° F at 80 - 85 per cent relative humidity.
Woodroof et al. (96) recommend that sweet 
potatoes be stored at 55 - 60° F after they have been 
properly cured. Singh et al. (82) in India stated that 
the climate of an area where vegetables are grown has 
been observed to influence their storage life, but results 
from storage experiments conducted under tropical con­
ditions agree with results obtained elsewhere. They 
observed that the optimum storage temperature for sweet 
potatoes was above 50° F. Burton (18) noted that sweet 
potatoes of the Pelican Processor and White Star 
varieties lost as much weight when coated with wax as 
when not treated at all. This was true over a prolonged 
storage period. According to Cooley et al. (25) after 
3 months of storage at 50°, 55° and 60° F, 6 varieties 
of sweet potatoes showed nc significant differences in 
the percentage of sound roots due to storage temperature. 
However, after 5 months of storage and also after 7 months
9of storage the percentage of sound potatoes stored at 
50° F was significantly less than in those stored at 55° 
or 60° F. Miller et al. (66) reported that after 8 months 
of storage sweet potato roots stored at 55° F, 60° F, or 
in common storage all appeared to be in fairly good 
condition; however, those from 55° F and 60° F storage 
were apparently in better condition than those from common 
storage. In a later report these workers (6?) concluded 
that 60° F was more desirable as a storage temperature 
for long term storage of sweet potatoes than 55° F.
According to Satmary (77) vitamin A is a fat 
soluble substance which is essential for normal 
metabolism in all vertebrates. The yellow flesh 
varieties of sweet potatoes are very rich sources of 
Beta-carotene (precursor of vitamin A). According to 
Jenkins et al. (45) in Mississippi the carotene content 
of sweet potatoes varied markedly within a variety grown 
at different locations. Ezell et al. (32) in Maryland 
stated that the maximum carotene and total carotenoid 
pigments in sweet potatoes were present at harvest time. 
Ezell and Wilcox (33) in other experiments found that the 
ratio of carotene to total pigment in sweet potato roots 
increased with an increase in intensity of yellow color. 
MacLeod et al. (56) agreed with Ezell and Wilcox (33) 
that the amounts of pro-vitamin A in 5 varieties of 
sweet potatoes varies with the depth of color. They 
noted further that the increase in the carotene content
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of sweet potato roots observed during storage could not 
be accounted for by decreased water content of the roots. 
Miller and Covington (62) reported that after the second 
month of storage the carotene content of sweet potatoes 
remains more or less constant* Anderson (5) found that 
the Porto Rico variety gains in the actual amount of 
carotene during the entire storage season. Specifically, 
in his tests the gain approached 10 - 15 per cent of the 
original amount of carotene present in the roots. The 
Goldrush variety decreased in carotene content during 
the entire storage period. Woodroof et al. (96) reported 
that the increase in flesh color of sweet potatoes was 
slight after several weeks of storage.
Many foods lose their food value when exposed to 
the air. Cochran (23) reported that sweet potato flour 
loses a large per cent of its carotene content within a 
short time when it is exposed to air. When the flour was 
stored in vacuum sealed metal cans 76 per cent of the 
original carotene content was still present after 12 
months. Mitchell and Lease (69) showed that severe 
losses of carotene occurred in dehydrated sweet potatoes 
stored in cloth bags. In metal cans sealed under vacuum 
the loss in carotene content was about 25 per cent after 
1 year of storage. In these tests crude cottonseed oil 
had a temporary stabilizing effect on the carotene 
present in 3weet potato flour stored at room temperature.
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Satmary (77) found that sweet potatoes heated 
with fat consistently showed a carotene content about 10 
per cent higher than that of the untreated roots* From 
further tests she concluded that the presence of fat in 
the cooking of sweet potatoes had no major effect on the 
availability of the carotene to humans in the diet.
Vogel (90) recommended the use of an oil-soluble pigment 
in the frying fat for sweet potato chips to insure 
uniform chip color.
Wall and Kelley (91) found that temperature, 
concentration, carrier, and vitamin source markedly 
affected the stability of carotene and vitamin A ester 
preparations. They found temperature to be undoubtedly 
the most influential factor. They stated that the effect 
of temperature out-weighed all the other factors combined. 
Carotene or vitamin A stability varied inversely with the 
temperature. They stated further that storage of the 
average mixed food for livestock at extreme summer 
temperatures would result in the loss of over half the 
carotene present in 1 month. On the other hand, re­
frigerated storage would result in marked improvement in 
the stability of the carotene in these feeds. Wall and 
Kelley (91) noted that in almost all of the cases 
studied, the carotene samples containing 300,000 I.U. 
per pound were more stable than the corresponding 3000 I.U.
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preparations* They observed that the lower the tempera* 
ture the greater the stability of the above concentrations* 
They found that all of their preparations subjected to a 
temperature of 93° F were so unstable that carotene 
concentration had no effect on its stability at this 
temperature. They suggested that the stability of caro­
tene goes through a minimum-maximum curve, varying with 
concentration. Stability was low at 3000 I.U. per pound, 
rising to a maximum somewhere between 50,000 and 300,000 
I.U. per pound, then decreasing gradually as the concen­
tration of carotene was increased. They concluded 
further that the effects of the carrier on the stability 
of carotene were often obscured by other factors. They 
found that extracted soybean meal as a carrier afforded 
high carotene stability. Extracted broccoli leaf meal 
was an excellent carrier for carotene but a poor carrier 
for vitamin A, and chick mash was a poor carotene 
carrier. Mitchell et al. (70) demonstrated that the 
rate of destruction of carotene was much greater on 
sucrose or starch than on soybean or cottonseed meals.
They suggest that the lack of antioxidants in the refined 
carriers is the cause of poor carotene stability. Wall 
and Kelley (91) have shown when a stable carrier was used 
there were no significant decreases in the vitamin A and 
carotene preparations at the 3000 I.U. level.
There has been much experimental work done on 
the carbohydrate changes of sweet potatoes (Al, 43, 65,
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94, 96, 9, 63). Webb agreed with Hasselbring (41) and 
Shiver (30) that the sugar content of sweet potatoes is 
low at harvest time and high after curing. Miller et al. 
(65) state that total sugars in sweet potatoes gradually 
increase after harvest and increase in storage in 
general, especially in low temperature storage. Woodroof 
et al. (96) noted that the varieties which were firmest 
when freshly harvested were also firmest after curing.
In their experiments high dextrin content of the roots 
was correlated with high maltose content, and these in 
turn with pronounced softness of the roots. Barham and 
Wagoner (9) found that a portion of the starch in sweet 
potatoes was transformed to maltose during storage.
Some of the maltose was converted to reducing sugars of 
which a part was transformed into sucrose. The 3ucrose 
content of the roots remained rather stable while reducing 
sugars were gradually used up in respiration. In these 
tests transformation of the starch in the roots to 
degradation products at £6° F was rapid at first but 
soon decreased in rate. At 41° F the rate of starch 
breakdown was slower than at higher temperatures but the 
reduced rate of respiration at this temperature per­
mitted sucrose to accumulate in these roots. There was 
3 to 4 times more sucrose in cured than in uncured sweet 
potatoes in these experiments. Woodroof et al. (96) 
noted an improvement in the flavor of sweet potatoes
14
accompanied by a decrease in starch and moisture contents 
and an increase in sugars. Other desirable flavors, not 
due directly to the degree of sweetness only, were 
present in cured sweet potatoes of some varieties. Cadiz 
(20) conducted experiments dealing with carbohydrate 
changes of sweet potatoes after curing and storage under 
different conditions. In general, he found that the 
reducing sugar content of the roots remained fairly 
constant, while the non-reducing sugar content increased 
with time in storage, regardless of storage temperature. 
However, the non-reducing 3ugar content increased to a 
greater extent in roots stored at 60° F than in those 
stored at higher temperatures. Miller et al. {63, 64) 
reported that total sugars may accumulate to a greater 
extent in roots stored at 50° F than at 55° F, 60° F, or 
in common storage. After 4 months in common storage the 
total sugar content of the roots in their test was 5.3 
per cent (fresh weight basis). In 60° F storage the 
roots contained 5.9 per cent sugar, and in 50° F storage 
the total sugar content was 11.4 per cent.
Sinoda et al. ($3) obtained indications that the 
starch fraction in sweet potatoes might have increased 
during cooking at certain temperatures. They suggested 
that during cooking the starch in the sweet potato under­
goes partial hydrolysis; however, indications were given 
that the soluble sugars and dextrins thus liberated may
polymerize to some extent to form starch again. Sinoda 
and Kodera (84) in studies on the morphological change of 
sweet potato starch at high temperature 3howed a marked 
change in the starch granule when it was heated above 
165° F. At temperatures above 176° F the simple sugars 
appear to polymerize, and these polymerization products 
added to the flavor of the roots. They noted that the 
starch granules in fresh potato tissue accumulated in 
the middle ox' the cells, while the granules in the cooked 
material, losing their normal globular form, swelled, 
gelatinized, and coalesced, so that they filled almost 
the whole cavity of each cell. These experiments indi­
cated that the sweet potato was high in table quality 
when it was cooked at a temperature over 176° F, but not 
when kept at 122° F, 140° F, or 158° F for more than 30 
minutes. The microscopic appearance of the starch 
granules from the potatoes kept at 158° F was similar to 
that observed in the fresh tissue. Thus they concluded 
that the critical temperature for cooking the sweet potat 
lay between 158° F and 176° F, which coincides with the 
gelatinization temperature of starch in the sweet potato 
root. Sinoda and Kodera (84) observed further that when 
the sweet potato was immersed in water at 158° F, 176° F, 
or 212° F for 20 minutes the starch content showed a 
slight decrease at 158° F, becoming more marked at 176° F 
but less pronounced again at 212° F. The content of
16
soluble sugar in these roots changed inversely with that 
of starch.
The work of Dallyn (27) in 1951 indicates that 
the sugar content of sweet potatoes may be altered 
considerably by heating the roots in water. The unheated 
roots in his tests showed an initial sugar content of 7*1 
per cent. Roots placed in a water bath at 125° F for 30 
minutes contained 6.3 per cent sugar, while those 
subjected to 150° F for 30 minutes showed 9*6 per cent 
sugar. Roots heated at 175° F for 30 minutes showed 
15.9 per cent sugar, and increasing this treatment time 
to 1 hour resulted in 17.6 per cent sugar in the roots. 
Heating the roots at higher temperatures for longer 
periods of time did not materially increase the sugar 
content above this level. A sample of each of the 
treatments given above was baked and the final sugar 
content was similar for all treatments at about 21 per 
cent (final weight basis).
From time to time new uses of sweet potatoes 
have been suggested (36, 52, 92, 95, 76). In 1923 Gore 
et al. (36) reported the experimental production of a 
crumb-like product known as yam nuts, a sweet potato 
flour, a sweet potato flake, and sweet potato syrup. In 
1950 iAnham (52) reported that a sweet potato candy known 
as "Alayam** had been developed. In 1946 Ware (92) described 
a new sweet potato product prepared from potatoes which were
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fully cooked, pulped, extruded as thin threads or 
ribbons, and toasted. To date none of these products 
have progressed beyond the experimental stage.
Willet (95) of Puerto Rico reported that meal 
prepared from dried sweet potatoes had about 90 per cent 
of the nutritive value of ground corn. In 193# Caldwell 
et al. (21) developed a method of drying sweet potatoes 
in a form which may be prepared for table use in a variety 
of ways. Their preparation could be baked, candied, 
creamed, sauteed, French fried, or used as pie filler.
The production of sweet potato chips has been 
mentioned in horticultural literature many years ago (76, 
17)* One of the first was Pope (76) of Louisiana, who 
offered a recipe for the production of chips in 1934*
She suggested that sweet potato slices 1-S inch thick be 
cooked in fat at 370° F for 3 minutes. The next publi­
cation on sweet potato chips was by Brunstetter (17) in 
1936, when he reported that the roots should be pre-heated 
at 175° to 190° F for 30 minutes prior to slicing into 
chips. He recommended that a slice thickness of 1-64 to 
1-3^ of an inch be used. His tests indicated an optimum 
frying temperature ranging from 266° to 300° F for 2 to 
8 minutes. Woodroof and Cecil (97) reported that placing 
sweet potato slices in a weak salt-solution, or a 
solution of two per cent citric acid or lemon juice would 
prevent them from browning prior to frying. They
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recommended a starting frying temperature of 350° F and a 
finishing temperature of 300° F as a minimum* Under 
these frying conditions the optimum frying time ranged 
from 1*5 to 2 minutes* Woodroof and Cecil (98) found 
that the yield of chips from a given volume of roots 
varied widely, depending on the amount of peeling, 
trimming, slicing, and the frying procedure* They reported 
a yield of about 25 per cent by weight; however, in their 
experiments there was an increase in volume of the chips 
of 8 to 10 times during the cooking process*
Sweet potato chips have been produced on a small 
commercial scale in Texas and Oklahoma and on a larger 
scale in Colorado (2). It was suggested that these chips 
would be commercially acceptable provided they are made 
from a newly developed variety of sweet potato (3)*
Sistrunk and Miller (85) in a study on methods of 
preparing sweet potato chips recommended about the same 
procedure as that of Brunstetter (17)* with minor 
exceptions. They suggested that after frying it is 
preferable to put the chips in a large cardboard con­
tainer and allow them to "condition" for 2k hours prior 
to packaging.
Woodroof and Cecil (98) reported in 1955 that 
sweet potato chips remained fresh longer in their tests 
when an anti-oxidant was used in the frying oil. They 
advocated packaging of chips in a moisture-proof
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container, and if chips were to be held for longer than 
a week they suggested the use of refrigeration.
In 1952 Dexter (29) outlined a method of im­
provement in Irish potato chip color by hot water 
treatment of the slices prior to frying. Some degree of 
control of potato chip color by treatment of slices 
with glucose solutions following an acid treatment was 
also reported by Dexter (30). He (31) described a 
method of extraction of sugars and other dry matter from 
potato chips. Townsley (£9 ) of Canada also suggested 
hot water treatments of Irish potato slices to eliminate 
the conditioning period in chip manufacture* Silbaugh 
(81) in 1955 explained how potato flake texture may be 
varied from mealy to creamy and smooth by pre-cooking 
the potatoes.
Smith (86, 87) pointed out that storage tempera­
tures of 40° F or lower for Irish potatoes, while they 
prevented sprout growth, were not the most desirable 
with regard to cooking and processing quality of the 
tubers. Reducing sugars and sucrose accumulated in 
tubers to excessive quantities at storage temperatures 
below 45° F. Smith found that a high reducing sugar 
content of potatoes combined with certain nitrogenous 
fractions in the tubers were the cause of the undesirable 
dark brown color of potato chips. For commercial 
chipping Smith (86) recommended placing freshly-harvested
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Irish potatoes at 50 - 60° F and 75 - 85 per cent 
relative humidity for 5 to 7 days* He suggested that 
after this preliminary period it is best to lower the 
temperature to about 50° F but to maintain the relative 
humidity at 75 - 90 per cent for the remainder of the 
storage time* Smith noted that the lower the relative 
humidity in the storage room, the longer the tubers kept 
without sprouting, but the shrinkage rate of the tubers 
from water loss was greater. Smith (86) recommended 
that when Irish potatoes have been stored at a low 
temperature they should be placed at 60° to 80° F 
and a relative humidity of 75 to 90 per cent with 
adequate ventilation until frying test indicate that 
the potatoes will make light colored chips.
According to Woodroof et al. (96) there are 
three types of discoloration which may occur in sweet 
potatoes during canning. The first type, known as 
enzymatic browning, was controlled in his experiments 
by pre-heating the roots to about 190° F before 
peeling. The second type, called metallic discoloration, 
was prevented by the use of stainless steel equipment 
for canning the potatoes* The third type, described as 
non-enzymatic browning, was prevented by rapid process­
ing of the roots, careful selection of sweeteners, and 
storage of the canned potatoes in a cool place. Scott 
et al* (78) found that the discoloration of sweet potatoes
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during preparation for processing could be completely 
prevented by immersing the roots in a water bath at a 
temperature of 194° F. They reported further that pre­
heating the roots before lye peeling in live steam for 
40 seconds or by placing them in a 122° F water bath for 
30 minutes prevented, or greatly lessened, subsequent 
discoloration. It was emphasised that the penetration 
of heat into the pre-heated roots during lye peeling 
raised the temperature of the tissue subject to dis­
coloration high enough to inactivate the enzyme re­
sponsible for discoloration without undue destruction 
of the sweet potato tissue. Scott et al. (79) observed 
that when sweet potatoes were peeled with hot lye 
solution before dehydration, the peeled roots often 
developed undesirable darkening or discoloration after 
removal from the lye bath. It was found that this dis­
coloration could be prevented by pre-heating the roots 
for 30 minutes in water at 125° F, provided the initial 
temperature of the potatoes was at least 60° F.
Caldwell et al. (21) found that a citric acid solution 
bath prevented darkening of sweet potato roots, and that 
sodium chloride, calcium chloride, chlorinated water, 
mineral acids, and most organic acids preserved the 
yellow color but adversely affected the flavor of the 
potatoes. Hendel et al. (43) concluded that drying of 
carrots at high temperatures increased the browning rate
of the tissue during storage. Hendel et al. (44) in 
studying the rate of non-enzymatic browning of Irish 
potatoes during dehydration observed that for constant- 
moisture heat damage, browning was most rapid at about 
15 - 20 per cent moisture. The rate of browning of the 
tubers increased about 3 to 6 fold with each 50° F rise in 
temperature between 104° F and 212° F. Arthur et al. (4) 
noted non-enzymatic browning in dehydrated sweet potatoes 
and described a method for measuring the degree of this 
browning process. Legault et al. (53) reported that 
substantial protection against non-enzymatic browning 
wa3 obtained in dehydrated Irish and sweet potatoes by 
in-package desiccation.
Bates (10) outlined 3ix steps necessary to 
produce high quality fried foods. He stated that the 
following factors in the cooking fat must be controlled: 
hydrolysis, polymerization, stability, discoloration, 
accumulation of foreign matter, and flavor change. 
According to Bates (10) hydrolysis was controlled by 
employing the optimum frying temperature (about 375° F ), 
at which temperature hydrolysis occurred. Polymerization 
was best minimized by keeping the metal content of the 
fat low. Stability of the fat was prolonged by avoiding 
contact with metal and exposure to air as much as 
possible. Darkening of the fat was associated with 
hydrolysis. Suspended matter was removed by filtration
23
or centrifugation. Oils which had the peculiar property 
of flavor reversion were avoided. These precautions are 
suggested by Bates (10) in the preparation of any fried 
vegetable product. Kelley and Baum (47) successfully 
prepared five different vegetable products by deep-fat 
frying. They were beet, carrot, and parsnip chips, and 
lima bean and pea nuggets. The chips were sliced to a 
thickness of 1-32 to 1-16 inch and fried at a temperature 
varying from 275 to 300° F, with the cooking time ranging 
from 3 to 6 minutes. The oil percentage of the finished 
products ranged from 27 per cent in lima bean nuggets to 
51 per cent in carrot chips.
According to Kelley (46) the use of a modified 
coconut oil has been found to be highly stable and 
resistant to the development of rancidity in the prepa­
ration of carrots; however, about 38 per cent of the 
carotene present in the raw carrots was removed by 
processing the carrots in coconut oil. According to 
Harihara-Iyer et al. (40) of India the loss of flavor 
and development of rancidity in roasted coffee powder 
during storage may be due to high humidity. Bentz et al. 
(11) offered suggestions on the selection, concentration, 
and application of anti-oxidants to a variety of foods.
In their tests butylated hydroxyanisole (BHA) prolonged 
the storage life of uncooked foods, extended the frying 
life of fats and oils, and survived the baking and frying
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processes sufficiently to increase the storage life of 
cooked foods. It also preserved the color of oleorisin 
capsicum and tuna flesh. Protection against oxidative 
rancidity was afforded to packaged fats and fatty foods 
by treating wrapping papers and paper board with BHA with 
additions of propyl gallate and nondihdroxuaiaretie acid. 
Citric acid often increased the effectiveness of BHA as 
an antioxidant in these experiments.
Cecil and Woodrooffs (22) work with salted peanuts 
showed that a 0.02 per cent concentration of BHA in the 
cooking oil, and a 0.2 per cent concentration in the salt 
was slightly less effective than the synergized form of 
BHA used by others (11, 35# 57)* Each form was most 
effective when used in both the oil and the salt. Cecil 
and Woodroof (22) found that BHA extended the cooking 
life of the oils used in these tests by approximately 25 
per cent. Significant amounts of the anti-oxidant 
remained in the oils after many as 20 lots of nuts had 
been cooked in them, and the oven life of the treated 
used oils was greater than that of corresponding fresh 
oils without BHA. Gearhart and Stuckey (35) reported 
that BHA plus propyl gallate made the best all-around 
anti-oxidant for addition to lard. Magoffin and Bentz 
(57) reported that the shelf life of Irish potato chips 
fried in cottonseed oil could be doubled by the use of 
BHA as an anti-oxidant. Their experiments also indicated
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that the addition of propyl gallate and citric acid as 
synergists to BHA increased the persistence of the anti­
oxidant properties of this compound. Bickoff (12, 13) 
reported that several of the substances which are effective 
anti-oxidants for fats are also good anti-oxidants for 
carotene. Cooke (24) recommended the use of an anti­
oxidant in the frying oil of sweet potato chips with an 
additional anti-oxidant, in the form of oil spray or an 
anti-oxidant-bearing salt, to be added to the chips after 
cooking. Maren (5*3) recommended the use of butylated 
hydroxy-toluene (BHT), butylated hydroxyanisole (BHA), 
propyl gallate, citric acid, and corn oil to be added to 
the frying fat for sweet potato chips, with an additional 
anti-oxidant to be added with the salt to the finished 
product. Babayan (S) suggested the use of a modified 
coconut oil as a frying fat for sweet potato chips. He 
pointed out that this oil is essentially a saturated 
glyceride having excellent oxidation stability which 
makes it particularly suitable for frying operations 
where long shelf life and stability of the fat are re­
quired. Davenport (2B) also recommended the use of an 
anti-oxidant salt on sweet potato chips.
Hartman (39) has developed an objective method 
for possible use in rapid estimation of flavors in 
vegetables. He described an apparatus which can detect 
certain volatile chemicals and can al3o detect some of
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the volatile constituents which are responsible for the 
distinctive flavors of vegetables. In his experiments 
the results obtained by subjecting food samples to the 
apparatus were correlated with and interpreted in terms 
of corresponding organoleptic tests. The results of 
these correlations indicated certain limitations of the 
apparatus in that the number of volatiles detected by it 
were rather limited. Kramer and Ditman (51) described a 
simplified ta3te panel method for detecting flavor changes 
in vegetables treated with pesticides. Based on 
analysis of variance from range, it eliminates a large 
part of the computations but retains the greater part of 
the efficiency of a variables method. They found that 
this method was superior to the triangular taste test 
method and required fewer tastings. Kramer (50) outlined 
a method of choosing judges for a sensory experiment.
This method consists of having potential judges match 2 
series of t elements each of which are randomized.
Tables are given which give probabilities associated with 
the actual number of correct matchings and probabilities 
of obtaining as great or greater number of correct match­
ings. Miller et al. (68) concluded when two products 
were tasted there tended to be a bias for the sample 
tasted first, with erratic results occurring when 
differences in flavor and appearance were slight. Terry 
et al. (£8) found that the most practical and most
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objective method of organoleptic testing was by the 
paired-comparison method. They presented pre-calculated 
tables of probability levels for all possible combinations 
of results from 3 through 5 treatments with 1 through 5 
replications. Pilgram and Wood (75) compared the sensi­
tivity of the rating scale and paired-comparison methods 
for measuring consumer preference. They concluded that 
the rating scale and paired preference methods were 
equally efficient whether the difference in preference 
was small or large. Gridgeman (37) compared the ef­
ficiency of the pair test to the duo-trio test and the 
triangle test in organoleptic experiments. His results 
suggest that the pair test and triangle-test are normally 
about equally efficient and appreciably superior to the 
duo-trio test. Byer and Abrams (19) compared the ef­
ficiency of the triangular and two-sample taste-test 
methods and observed that the panel discriminated more 
significantly in the 2-sample test than in the triangle 
test. Hanson et al. (3$) are in agreement with Miller 
et al. (63) that succeeding samples tend to be rated 
lower than the first sample.
MATERIALS AND METHODS
Thi3 experimental work was divided into five 
tests as follows: Experiment I, the effect of different
methods of sweet potato chip preparation on chip quality; 
Experiment II, the effect of curing the roots on chip 
quality; Experiment III, the effect of different storage 
conditions of the roots on chip quality; Experiment IV, 
the effect of different methods of handling and packaging 
chips on chip quality; and Experiment V, the effect of 
different frying fats and additives on the storage 
ability of chips.
The sweet potatoes used in these tests came from 
two sources. The first source was the Louisiana Sweet 
Potato Research Center Farm at Chase, Louisiana. These 
roots were used in Experiment I. These potatoes were 
planted in May, 1955 on a Lintonia Silt Loam 3oil on 
which 500 pounds of 5-10-5 fertilizer per acre had been 
applied. This crop was irrigated twice during the grow­
ing season. The first irrigation was applied in August 
and the second in September, 1955. The roots were
harvested on September 28, 1955 and transported to the 
main campus of Louisiana State University at Baton Rouge,
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Louisiana for curing and storage. During the curing 
period, which lasted for 14 days, the temperature of the 
curing-room averaged 82° F plus or minus 8 degrees. The 
relative humidity was kept at 85 per cent plus or minus 
10 per cent during this period.
The second lot of sweet potatoes, which were used 
in Experiments II, III, IV, and V, were grown on the 
Louisiana Agricultural Experiment Station Farm on Essen 
Lane in Baton Rouge, Louisiana. This soil is Olivier 
silt loam on which 600 pounds of 5-10-5 fertilizer was 
applied per acre before the crop was planted. The crop 
made normal growth and was harvested on November 8, 1955 
and transported to the main campus of Louisiana State 
University for preparation for curing and storage.
The evaluation of the differences in the 
quality of the chips in these experiments was done by 
conducting certain chemical determinations on the chips 
as well as by subjecting them to a taste panel. The 
chemical analyses consisted of measuring the oil content, 
the per cent water, the per cent sugars, the carotene 
content, and the extractable color of the chips. The 
Beta-Carotene content of the chips was determined by the 
method of O ’Connor et al. (74) with certain minor modifi­
cations. The total sugar content of the chips was 
determined according to the method of Forsee (34) and 
Morell (72). The extractable chip color was evaluated by
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the method of Arthur et al. (4). The oil content of the 
chips was determined according to a method described in 
A.O.A.C. (1) by the use of a Nolan multiple oil extractor. 
The degree of sweetness, texture and color preference of 
the chips, and the general chip preference were determined 
organoleptically by a panel of seven judges. The results 
from these tests by only five judges were used in the 
statistical analysis of the data, since this was the 
maximum number possible under this particular experimental 
design. This design is the paired comparison method of 
determining differences between samples as applied to the 
conduction of taste panel tests by Bradley and Terry 
{15, 16).
The deep-fat fryer used in these experiments was 
a Frymaster Model B1C-SSC. It was of stainless steel 
construction, equipped with double cooking baskets. It 
was heated from natural gas, the input being 36,000 BTU 
per hour. It was equipped with an adjustable pilot light 
and an adjustable mechanical-type thermostat. The size 
of the fryer was of 15 pound capacity. It was found that 
heat transfer by the stainless steel pot was fairly slow, 
so the fryer had to be turned on for at least 30 minutes 
before it could be used in a controlled-temperature 
experiment. Once the fryer temperature became constant 
the temperature range varied a maximum of 5° F from the 
thermostat setting. A thermometer was installed in the
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frying pot to allow a constant check on the temperature 
of the frying fat.
A caliper graduated in .01 millimeter and I-64 
inch units was used to determine the slice thickness of 
the uncooked chips.
The timing device used in these tests was a 
navigation type stop-watch which registered time in 
minutes and seconds.
The constant water bath used as the pre-heating 
tank for sweet potato roots in these experiments was of 
stainless steel construction with an adjustable, 
electrically controlled thermostat. The heating element 
was of 1000 watt rating, operated from 110 volts alter­
nating current. It was also equipped with a pilot light 
to indicate when the desired temperature had been reached 
and when the heating element was operating.
The sink used as a holding tank for pre-heated 
roots was of stainless steel construction. The unpeeled, 
pre-heated roots were placed in tap water at approximately 
135° F momentarily, until they could be peeled and 
processed into chips.
The cooked chips were drained of excessive oil by 
spreading them on paper towels on a laboratory bench.
All chips were cooled to room temperature before packaging 
in quart size fruit jars using airtight lids (with specific 
exceptions described later) and stored at -5° F until
time for the taste panel evaluation. Samples for chemical 
analyses were ground with a Waring blendor and stored at 
-5° F until the analyses could be run.
The color-photographs presented in this disser­
tation were made immediately after the taste-panel was 
conducted for each test.
RESULTS AND DISCUSSION
The results of this research are presented in
six parts. Each of five experiments is discussed
separately for the sake of clarity. The sixth part is a 
discussion of the relationships among the different 
experiments.
The data presented in the following tables deal­
ing with the quality of the chips were obtained by 
subjecting the chips to a taste panel composed of five 
judges. The results shown in the tables hereafter con­
cerning the composition of the chips are expressed on a
dry weight basis (oil, reducing sugar, total sugar, and 
total pigment contents).
Experiment I
The purpose of this work was to determine the 
effect of different methods of sweet potato chip prepa­
ration on chip quality.
The sweet potato chips in this experiment were 
prepared from medium-sized roots (unless otherwise stated) 
which had been properly cured. The freshly-cured roots 
were pre-heated in a 175° F water bath for 30 minutes prior 
to peeling and slicing for chips. Several factors were
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included in this experiment in order to determine the 
optimum frying temperature of the chips, the optimum 
length of frying time, the optimum slice thickness, and 
the optimum size of root, to be used in making high 
quality chips. The experimental frying temperatures of 
the chips were 262°, 275°, 237°, 300°, and 325° F in 
various combinations for 5, 6, or 7 minutes. Some of the 
samples were fried at a constant temperature, and some 
of them were fried at a starting temperature different 
from the finishing temperature. Several thicknesses of 
chip slices were tested. They were 1-16, 1-24, 1-32,
1-4$, and l-64th of an inch. Several combinations of 
different temperatures, slice thicknesses, and lengths of 
frying time were tested. The details of these treatments 
and results obtained are presented in Plates 1-11, and 
Tables 1-10.
Another part of this test dealt with the determi­
nation of the quality of chips made from large, medium, 
and 3mall-sized roots. The Goldrush and Unit I Porto 
Rico varieties were used. The roots had been cured for 
14 days and stored at 60° F for 24 weeks prior to making 
chips. For complete details of these samples see Plates 
12 and 13, and Tables 11 and 12. The size of the large 
roots was approximately 3 inches or above in diameter, 
the medium-sized roots were not over 2 l-£ inches, and 
the small roots were not over 1 3-4 inches. These chips
35
were prepared at a 1-32 inch slice thickness. The start­
ing frying temperature of the chips was 300° F for 2 
minutes, and a finishing temperature of 275° F for 3 
minutes was used (unless otherwise stated).
The final part of Experiment I was to determine the 
optimum frying temperature to be used in preparing sweet 
potato chips made from roots stored for more than 6 months. 
The different frying temperatures tested were 262°, 275°, 
267°, and 300° F with starting and finishing temperature- 
combinations of these temperatures for 5 minutes. The 
chips in this part of the experiment were prepared from 
roots that had been cured for 14 days and stored at 60° F 
for 6 months. The details of these treatments and the 
results obtained are presented in Tables 13 and 14.
The sweet potatoes used in Experiment I came from 
two sources. The first lot came from Chase, Louisiana and 
was used in the first part of Experiment I (samples 1-45). 
The second lot of roots were grown on the Louisiana 
Agricultural Experiment Station Farm, Essen Lane, Baton 
Rouge, Louisiana and was used in the second (samples 
230— 235) and third (samples 236-240) part of Experiment I.
Cooking procedure for freshly-cured roots. The 
appearance of the chips in the first part of Experiment I 
is illustrated in Plates 1-11. The roots used in this 
part of the experiment were of the Unit I Porto Rico 
variety, unless otherwise stated.
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The results obtained by subjecting the chips to 
the panel in the first part of Experiment I are presented 
in Tables 1, 3, 4, 6, 7, and 9.
The panel selected the chips cooked at a temperature 
of 300° F for 6 minutes and those cooked at 275° F for 7 
minutes (samples 3 and 5} as superior in quality to chips 
fried under other conditions, as shown in Table 1.
It is shown in Table 2 that the degree of browning 
of the chips generally increased with increases in cooking 
time and temperature. The moisture content of the chips 
was reduced by increasing the frying time and temperature 
also. There were indications that cooking the chips at a 
low temperature and/or for a longer period of time resulted 
in a higher oil content of the chips. The higher cooking 
temperatures caused a reduction in the reducing sugar and 
the total sugar contents of the chips. The frying pro­
cedure had no consistent effect on the carotene content 
of the chips.
The panel selected chips fried at a starting 
temperature of 300° F for 3 minutes and a finishing 
temperature of 285° F for 3 minutes (sample 12), and chips 
fried at a starting temperature of 300° F for 3 minutes 
and a finishing temperature of 275° F for 5 minutes (sample 
IS) as superior in quality to chips fried under other con­
ditions, as shown in Table 3* With the Goldrush variety 
the panel selected the chips fried at a starting temperature
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of 300° F for 2 minute3 and a finishing temperature of 
275° F for 3 minutes (sample 20), as shown in Table 4.
It is shown in Table 5 that the degree of browning 
of the Unit I Porto Rico chips generally increased with 
increases in cooking time and temperature. The moisture 
content of the chips was reduced by increasing the frying 
time and temperature also. There were indications that 
cooking the chips at a low temperature and/or for a 
longer period of time resulted in a higher oil content of 
the chips. The higher cooking temperatures generally 
caused a reduction in the reducing sugar and the total 
sugar contents of the chips. The frying procedure had no 
consistent effect on the carotene content of the chips.
It is shown in Table 6 that the panel preferred 
the chips fried at a starting temperature of 300° F for 2 
minutes and a finishing temperature of 275° F for 3 minutes 
as superior in quality to chips fried under other con­
ditions, when using a slice thickness of 1-32 inch (sample 
24). The chips fried at a starting temperature of 300° F 
for 2 minutes and a finishing temperature of 275° F for 5 
minutes were found to be superior in quality to chips 
fried under other conditions, when using a slice thickness 
of 1-16 inch (sample 30). The chips fried at a starting 
temperature of 300° F for 2 minutes and a finishing 
temperature of 275° F for 5 minutes were selected by the 
panel as superior in quality to chips fried under other
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condition, when using a slice thickness of 1-24 inch 
(sample 34)* The panel chose the chips cooked at a 
starting temperature of 300° F for 2 minutes and a finish­
ing temperature of 275° F for 2 minutes, as superior in 
quality to chips fried under other conditions, when using 
a slice thickness of 1-64 inch (sample 35)*
Among the different slice thicknesses as listed 
in Table 7 the panel selected the chips prepared at the 
1-24 inch slice thickness and cooked at a starting tempera 
ture of 300° for 2 minutes and a finishing temperature of 
275° F for 4 minutes as superior in quality to chips fried 
at different temperatures for different lengths of time at 
different slice thicknesses.
It is shown in Table 3 that the moisture content 
of the chips generally was reduced by increasing the 
frying time and temperature. It was also shown the 
moisture content of the chips was influenced by the thick­
ness of the slice when the frying procedure was constant, 
in that the thicker the 3lice the higher the moisture 
content. It was noted that the thinner the chip slice 
the higher the oil content of the chips.
It can be seen in Table 9 that the panel found 
Goldrush chips fried at a starting temperature of 300° F 
for 2 minutes and a finishing temperature of 275° F for 3 
or 4 minutes (samples 40 and 41) to be superior in quality 
to chips fried under other conditions, when using a slice
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thickness of 1-32 inch. The chips fried at a starting 
temperature of 300° F for 2 minutes and a finishing 
temperature of 275° F for 4 minutes (sample 45) were 
higher in quality than chips fried under other conditions.
It is shown in Table 10 that the frying procedure 
had no consistent effect on the moisture or the oil content 
of Goldrush chips when the slice thickness was varied.
Size of root. The appearance of the chips in the 
second part of Experiment I is illustrated in Plates 12 
and 13* The roots used in this part of the experiment 
were of the Goldrush and Unit I Porto Rico varieties which 
had been cured and stored for 24 weeks at 60° F.
The results obtained by subjecting the chips to 
the panel in the second part of Experiment I are presented 
in Tables 11 and 12.
Table 11 shows that the panel preferred chips 
cooked from medium-sized roots (sample 231) over chips 
fried from roots of other sizes. The chips prepared from 
small roots of the Unit I Porto Rico variety (sample 235) 
were superior in quality to chips fried from roots of 
other sizes. The panel selected chips prepared from 
medium-sized roots of the Goldrush variety to be slightly 
superior to chips prepared from small roots of the Unit I 
Porto Rico variety.
It is shown in Table 12 that the size of root had 
no consistent effect on the moisture content of Unit I
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Porto Rico chips. There were indications that the 
larger the root size the lower the oil, reducing sugar, 
and total sugar contents of the chips. The size of root 
had no consistent effect on the carotene content of the 
chips.
Cooking procedure for stored roots. The roots 
used in the third part of Experiment I were of the Unit I 
Porto Rico variety which had been cured and stored for 27 
weeks at 60° F. The results obtained by paneling the 
chips in this part of the experiment are presented in 
Tables 13 and 14.
The panel found the chips cooked at a starting 
temperature of 287° F for 2 minutes and a finishing 
temperature of 275° F for 3 minutes (sample 237) to be 
higher in quality than chips fried under other conditions, 
as shown in Table 13.
It is shown in Table 14 that moisture content of 
the chips generally was reduced by increasing the frying 
time and temperature. The frying procedure had no con­
sistent effect on the oil, reducing sugar, or total sugar 
contents of the chips. There were indications that the 
higher the frying temperature the lower the carotene 
content of the chips.
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PLATE 1
I
I
Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato 
chips made from freshly-cured roots.
Sample Starting Temp. Finishing Temp.
1 275-3 275-2
2 275-3 275-3
3 275-3 275-4
4 300-3 300-2
5 300-3 300-3
6 300-3 300-4
7 325-3 325-2
3 325-3 325-3
9 325-3 325-4
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing to a 1-32 inch 
thickness.
PLATE 2
Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato 
chips made from freshly-cured roots.
Sample
3
5
7
Starting Temp. 
275-3
3OO-3
325-3
Finishing Temp 
275-4 
300-3 
325-2
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing to a 1-32 inch 
thickness.
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TABLE 1
THE EFFECT OF DIFFERENT COOKING TEMPERATURES
FOR DIFFERENT LENGTHS OF TIME ON THE QUALITY
OF SWEET POTATO CHIPS
Sanple
Treatment 
Start Finish
Color 
Pref.
Sveet
Dog.
Text.
Pref.
Chip
Pref.
Chip
Wt.
Unit I Porto Rico
1 275-3 275-2 10 11 12 11 127
2 275-3 275-3 16 15 13 14 127
3 275-3 275-4 19 19 20 20 126
P. level of Sig,a .002 .011 .006 .002
4 300-3 300-2 15 15 14 15 120
5 300-3 300-3 20 18 19 20 120
6 300-3 300-4 10 12 20 10 116
P. level of Sig a .000 .100 .039 .000
7 325-3 325-2 20 19 19 20 110
8 325-3 325-3 15 15 15 15 112
9 325-3 325-4 10 11 11 10 116
P. level of Sig • .000 .011 .011 .000
TABLE 1 (continued)
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Treatment Color Sweet Text. Chip Chip
Sample Start Finish Pref. Deg. Pref. Pref. Wt.
Unit I Porto Rico
3 275-3 275-4 20 16 12 17 126
5 300-3 300-3 15 17 19 17 120
7 325-3 325-2 10 12 11 110
level of Sig. .000 .246 .039 .057
NOTE: The temperature is expressed in degrees F
and the time in minutes* These samples were prepared from 
freshly-cured roots that had been pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing to 
a 1-32 inch thickness*
TABLE 2
THE EFFECT OF DIFFERENT COOKING TEMPERATURES FOR DIFFERENT LENGTHS OF TIME
ON THE COMPOSITION OF SWEET POTATO CHIPS MADE FROM FRESHLY-CURED ROOTS
Sample Treatment 
Start Finish
Browning
(Density)
Per Cent Per Cent 
Water Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Total
Pig*
mg./lOO gm.
Unit I Porto Rico
1 275-3 275-2 .1588 7.00 33.32 30.58 51.02 20.46
2 275-3 275-3 .1294 5.83 36.15
3 275-3 275-4 .1309 4.17 34.89
4 300-3 300-2 .7075 1.74 28.24 27.23 46.15 14.93
5 300-3 300-3 .7725 2.22 30.56
6 300-3 300-4 .9120 1.20 28.92
7 325-3 325-2 .9300 1.26 27.60 13.43 35.92 16.56
8 325-3 325-3 .9590 1.03 28.83
9 325-3 325-4 1.1190 0.87 32.31
NOTE: Each figure represents the average of duplicate samples. The temperature
is expressed in degrees F and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 30 minutes prior to peeling 
and slicing to 1*32 inch thickness.
PLATE 3
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Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato chips 
made from freshly-cured roots.
Sample Starting Temp. Finishing Temp.
10 275-3 275-3
11 300-3 275-3
12 300-3 235-3
13 325-3 275-3
14 300-3 300-3
Note: The temperature is expressed in degrees F and
the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing to a 1-32 inch 
thickness•
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PLATE 4
Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato chips 
made from freshly-cured roots.
Sample Starting Temp. Finishing Temp.
15 300-2 275-2
16 300-2 275-3
17 300-2 275-4
15 300-2 275-5
Goldrush
19 300-2 275-2
20 300-2 275-3
21 300-2 275-4
22 300-2 275-5
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing to 1-3 2 inch 
thickness.
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TABLE 3
THE EFFECT OF DIFFERENT COOKING TEMPERATURES
FOR DIFFERENT LENGTHS OF TIME ON THE QUALITY
OF SWEET POTATO CHIPS
Saapla
Traataant 
Start Finish
Color
Prof.
Sweat
Dag.
Text.
Pref.
Chip
Pref.
Chip
Wt.
Unit. I Porto Rico
10 275-3 275-3 35 34 33 36 122
11 300-3 275-3 30 28 30 30 122
12 300-3 285-3 38 36 35 37 130
13 325-3 275-3 22 28 22 22 115
14 300-3 300-3 25 _ .24 30 25 121
P. level of Sig • .000 .003 .002 .000
15 300-2 275-2 17 19 19 17 120
16 300-2 275-3 27 23 24 26 130
17 300-2 275-4 21 22 21 20 131
IB 300-2 275-5 25 26 26 27 125
P. laval of Sig a ♦007 .173 .141 .002
NOTE: The teaperature is expressed in degrees F
and ths tins in ainutes. Thasa saaples wara praparad from 
frashly-curad roots that had baan pra-haatad in a 175° F 
water bath for 30 ainutas prior to pooling and slicing to 
a 1-32 inch thickness.
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TABLE 4
THE EFFECT OF DIFFERENT COOKING TEMPERATURES
FOR DIFFERENT LENGTHS OF TIME ON THE QUALITY
OF SWEET POTATO CHIPS
Sample
Treatment 
Start Finish
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip
Wt.
Goldrush
19 300-2 275-2 25 19 22 22 106
20 300-2 275-3 24 27 26 26 120
21 300-2 275-4 24 24 24 25 126
22 300-2 275-5 1Z- 20 18 . 12 115
P. level of Sig • .035 .049 .073 .018
NOTE: The teaperature is expressed in degrees F
and the time in minutes. These saaples were prepared from 
freshly-cured roots that had been pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing to 
a 1-32 inch thickness.
TABLE 5
THE EFFECT OF DIFFERENT COOKING TEMPERATURES FOR DIFFERENT LENGTHS OF TIME
ON THE COMPOSITION OF SWEET POTATO CHIPS MADE FROM FRESHLY-CURED ROOTS
Sample Treatment 
Start Finish
Browning
(Density)
Per Cent 
Water
Per Cent
Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Total 
Pig. 
mg./lOO gm.
Unit I Porto Rico
11 300-3 275-3 .30% 2.01 31.86 10.54 29.36 16.82
13 325-3 275-3 1.0400 0.94 28.37
15 300-2 275-2 .1764 2.38 31.48 28.34 50.88 19.22
16 300-2 275-3 2.03 36.03 29.49 50.78 24.91
18 300-2 275-5 .2050 1.93 35.72 30.46 50.19 18.33
NOTE: Each figure represents the average of duplicate samples. The temperature
is expressed in degrees F and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 30 minutes prior to peeling 
and slicing to a 1-32 inch thickness.
O
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PLATE 5
Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato 
chips made from freshly-cured roots.
Sample Starting Temp. Finishing Temp.
23 300-2 275-2
24 300-2 275-3
25 300-2 275-4
26 300-2 275-5
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing to a 1-32 inch 
thickness.
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PLATE 6
Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato 
chips made from freshly-cured roots.
Sample Starting Temp. Finishing Temp.
27 300-2 275-2
2S 300-2 275-3
29 300-2 275-4
30 300-2 275-5
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing to 1-16 inch 
thickness.
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PLATE 7
Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato 
chips made from freshly-cured roots.
Sample Starting Temp. Finishing Temp.
31 300-2 275-2
32 300-2 275-3
33 300-2 275-4
34 300-2 275-5
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing to a 1-24 inch 
thickness.
PLATE 8
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Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato 
chips made from freshly-cured roots.
Sample Starting Temp. Finishing Temp,
35 300-2 275-2
36 300-2 275-3
37 300-2 275-4
38 300-2 275-5
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing to a 1-64 inch 
thickness *
PLATE 9
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Unit I Porto Rico
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato 
chips made from freshly-cured roots.
Sample Starting Temp. Finishing Temp. Slice Thickness 
24 300-2 275-3 1-32
29 300-2 275-4 1-16
34 300-2 275-4 1-24
35 300-2 275-2 1-64
Note: These 4 samples were picked by the panel to
have the highest quality among samples 23 through 3&.
The temperature is expressed in degrees F and the time in 
minutes. These samples were prepared from roots that had 
been pre-heated in a 175° F water bath for 30 minutes 
prior to peeling and slicing.
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TABLE 6
THE EFFECT OF DIFFERENT COOKING TEMPERATURES 
FOR DIFFERENT LENGTHS OF TIME AT DIFFERENT 
SLICE THICKNESSES ON THE QUALITY 
OF SWEET POTATO CHIPS
Sample
Treatment 
Start Finish
Slice
Thick,
Color
Pref,
Sweet
Deg.
Text.
Pref.
Chip Chip 
Pref. ¥t.
Unit I Porto Rico
23 300-2 275-2 1-32 27 21 19 24 120
24 300-2 275-3 1-32 23 23 24 29 127
25 300-2 275-4 1-32 20 23 24 22 130
26 300-2 275-5 1-32 15 13 2? -.15 126
P. level of Sig.• .000 .010 .361 .000
27 300-2 275-2 1-16 25 13 13 13 125
23 300-2 275-3 1-16 20 23 22 23 119
29 300-2 275-4 1-16 20 24 24 24 120
30 300-2 275-5 1-16 25 25 26 2? 119
P. level of Sig • .196 .125 .073 .125
31 300-2 275-2 1-24 16 17 13 17 123
32 300-2 275-3 1-24 26 13 17 13 123
33 300-2 275-4 1-24 26 25 26 25 131
34 300-2 275-5 1-24 22 2? 141
P. level of Sig • .002 .000 .000 .000
TABLE 6 (continued)
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Sample
Treatment 
Start Finish
Slice
Thick.
Color 
Pref •
Sweet
Deg.
Text.
Pref.
Chip Chip 
Pref. ¥t.
Unit I Porto Rico
35 300-2 275-2 1-64 27 26 27 27 124
36 300-2 275-3 1-64 20 25 23 23 126
37 300-2 275-4 1-64 21 22 21 21 127
3« 300-2 275-5 1-64 22 17 19 19 130
P. level of Sig • .125 .016 .073 .073
NOTE: The temperature is expressed in degrees F
and the time in minutes* These samples were prepared from 
freshly-cured roots that had been pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing.
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TABLE 7
THE EFFECT OF DIFFERENT COOKING TEMPERATURES 
FOR DIFFERENT LENGTHS OF TIME AT DIFFERENT 
SLICE THICKNESSES ON THE QUALITY 
OF SWEET POTATO CHIPS
Treatment Slice Color Sweet Text. Chip Chip
Sample Start Finish Thick. Pref. Deg. Pref. Pref. Wt.
Unit I Porto Rico
24 300-2 275-3 1-32 26 23 23 23 127
29 300-2 275-4 1-16 16 17 16 16 120
34 300-2 275-5 1-24 23 26 26 26 141
35 300-2 275-2 1—64 22 22 23 22 124
level of Sig • .001 •004 .001 .001
NOTE: These 4 samples were picked by the panel to
have the highest quality among samples 23 through 36. The 
temperature is expressed in degrees F and the time in 
minutes. These samples were prepared from freshly-cured 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing.
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TABLE 8
THE EFFECT OF DIFFERENT COOKING TEMPERATURES 
FOR DIFFERENT LENGTHS OF TIME AT DIFFERENT 
SLICE THICKNESSES ON THE COMPOSITION 
OF SWEET POTATO CHIPS MADE 
FROM FRESHLY-CURED ROOTS
Treatment Slice Per Cent Per Cent
Sample Start Finish Thickness Water Oil
Unit I Porto Rico
23 300-2 275-2 1-32 3.77 31.26
27 300-2 275-2 1-16 15.31 22.67
31 300-2 275-2 1-24 6.23 25.57
35 300-2 275-2 1-64 2.88 35.64
38 300-2 275-5 1-64 3.43 36.44
NOTE: Each figure represents the average of
duplicate samples. The temperature is expressed in 
degrees F and the time in minutes. These samples were 
prepared from roots that had been pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing.
PLATE 10
Goldrush
The effect of different cooking temperatures for different 
lengths of time on the appearance of sweet potato
chips made from freshly-cured roots.
Sample Starting Temp. Finishing Temp.
39 300-2 275-2
40 300-2 275-3
41 300-2 275-4
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for
30 minutes prior to peeling and slicing to a 1-32 inch
thickness.
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PLATE 11
Goldrush
The effect of different cooking temperatures for different 
lengths of time at different slice thicknesses on the 
appearance of sweet potato chips made from freshly- 
cured roots.
Sample Starting Temp. Finishing Temp. Slice Thickness
42 300-2 275-2 1-46
43 300-2 275-3 1-46
44 300-2 275-3 1-24
45 300-2 275-4 1-24
Note: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
roots that had been pre-heated in a 175° F water bath for 
30 minutes prior to peeling and slicing.
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TABLE 9
THE EFFECT OF DIFFERENT COOKING TEMPERATURES 
FOR DIFFERENT LENGTH3 OF TIME AT DIFFERENT 
SLICE THICKNESSES ON THE QUALITY 
OF SWEET POTATO CHIPS
Treatment Slice Color Sweet Text. Chip Chip
Sample Start Finish Thick. Pref. Deg. Pref. Pref. Wt.
Goldrush
39 300-2 275-2 1-32 20 13 13 13 115
40 300-2 275-3 1-32 11 16 17 16 121
41 300-2 275-4 1-32 14 16 15 16 121
level of Sig. .002 .605 .404 .605
42 300-2 275-2 1-46
43 300-2 275-3 1-46
44 300-2 275-3 1-24
45 300-2 275-4 1-24
P. level of Sig.
17 16 16 16 115
20 16 16 16 125
29 25 25 25 126
24 _2£ „ 29 29 125
001 .000 .000 .000
NOTE: The temperature is expressed in degrees F
and the time in minutes. These samples were prepared from 
freshly-cured roots that had been pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing.
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TABLE 10
THE EFFECT OF DIFFERENT COOKING TEMPERATURES 
FOR DIFFERENT LENGTHS OF TIME AT DIFFERENT 
SLICE THICKNESSES ON THE COMPOSITION 
OF SWEET POTATO CHIPS MADE 
FROM FRESHLY-CURED ROOTS
Sample
Treatment 
Start Finish
Slice
Thickness
Per Cent 
Water
Per Cent 
Oil
Goldrush
40 300-2 275-3 1-32 2.12 33.2S
42 300-2 275-2 1-46 4.22 34.OS
45 300-2 275-4 1-24 3.61 37.74
NOTE: Each figure represents the average of
duplicate samples. The temperature is expressed in 
degrees F and the time in minutes. These samples were 
prepared from roots that had been pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing.
PLATE 12
64
Goldrush
The effect of size of root on the appearance of sweet 
potato chips.
Sample Root Size
230 Large
231 Medium
232 Small
Note: These chips were prepared from roots that
had been cured and stored at 60° F for 24 weeks. The 
large roots were approximately 3 inches, the medium 2 1-3 
inches, and the small 1 3-4 inches in diameter* These 
samples were prepared from roots that had been pre-heated 
in a 175° F water bath for 30 minutes prior to peeling 
and slicing to 1-32 inch thickness. The initial cooking 
temperature of the chips was 300° F for 2 minutes and a 
finishing temperature of 275° F for 3 minutes.
PLATE 13
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Unit I Porto Rico
The effect of size of root on the appearance of sweet 
potato chips.
Sample Root Size
233 Large
234 Medium
235 Small
Note: These chips were prepared from roots that
had been cured and stored at 60° F for 24 weeks. The 
large roots were approximately 3 inches, the medium 2 1-6 
inches, and the small 1 3*4 inches in diameter. These 
samples were prepared from roots that had been pre-heated 
in a 175° F water bath for 30 minutes prior to peeling 
and slicing to 1-32 inch thickness. The initial cooking 
temperature of the chips was 300° F for 2 minutes and a 
finishing temperature of 275° F for 3 minutes.
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TABLE 11
THE EFFECT OF VARIETY AND ROOT SIZE ON THE QUALITY
OF SWEET POTATO CHIPS
Sample Size of Root Color
Pref.
Sweet
Deg.
Text. Chip 
Pref. Pref.
Chip 
Wt. 
Ave •
Goldrush
230 Large (halved-sliced) 11 13 11 11 125
231 Medium (sliced) 16 17 18 18 123
232 Small (sliced) 18 _ 15- 16 16 129
P. level of Sig. .039 .404 .039 .039
Unit I Porto 1Sico
233 Large (halved-sliced) 10 11 12 10 136
234 Medium (sliced) 16 16 15 16 137
235 Small (sliced) 19 18 18 19 149
P. level of Sig. .002 .039 .100 .002
231 Medium (Goldrush) 7 7 9 8 123
23 5 Small (Unit I) 8 8 6 7 149
P. level of Sig. .900 .900 .090 .900
NOTE: These chips were prepared from roots that had
been cured and stored at 60° F for 24 weeks. The large 
roots were approximately 3 inches, the medium 2 1-8 inches, 
and the small 1 3-4 inches in diameter. These samples were 
prepared from roots that had been pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing to 
1-32 inch thickness. The initial cooking temperature of the 
chips was 300° F for 2 minutes and a finishing temperature 
of 275° F for 3 minutes.
TABLE 12
THE EFFECT OF ROOT SIZE ON THE COMPOSITION OF SWEET POTATO CHIPS
Per Cent Per Cent Total
Sample Root Per Cent Per Cent Red. Total Pig.
Size Water Oil Sugars Sugars mg./lOO gm.
Unit I Porto Rico
233 Large 3.72 35.93 31.69 50.55 19.57
234 Medium 3.97 36.65 34.17 56.17 21.66
235 Small 3.93 37.37 36.06 59.11 20.86
NOTE: Each figure represents the average of duplicate samples. These chips were
prepared from roots that had been cured and stored at o0° F for 24 weeks. The large 
roots were approximately 3 inches, the medium 2 1-6 inches, and the small 1 3-4 inches 
in diameter. These samples were prepared from roots that had been pre-heated in a 
175° F water bath for 30 minutes prior to peeling and slicing to 1-32 inch thickness.
The initial cooking temperature of the chips was 300° F for 2 minutes and a finishing 
temperature of 275 F for 3 minutes.
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TABLE 13
THE EFFECT OF DIFFERENT COOKING TEMPERATURES
FOR DIFFERENT LENGTHS OF TIME ON THE QUALITY
OF SWEET POTATO CHIPS
Treatment Colo:- Sweet Text. Chip Chip
Sample Start Finish Pref. Deg. Pref. Pref. Wt.
Unit I Porto Rico
236 300-2 275-3 31 32 30 32 133
237 237-2 275-3 35 33 39 39 124
233 275-2 275-3 33 32 29 31 124
239 275-2 262-3 29 22 21 21 130
240 300-2 300-2 22 31 ..1.1.. 27 127
P. level of Sig. .002 ,00? .000 .000
NOTE: All chips were prepared from roots that had
been cured and stored for 27 weeks at 60° F. The tempera­
ture is expressed in degrees F and the time in minutes. 
These samples were prepared from roots that had been pre­
heated in 175° F water bath for 30 minutes prior to peeling 
and slicing to a 1-32 inch thickness.
TABLE 14
THE EFFECT OF DIFFERENT COOKING TEMPERATURES FOR DIFFERENT LENGTHS OF TIME
ON THE COMPOSITION OF SWEET POTATO CHIPS
Sample Treatment 
Start Finish
Per Cent 
Water
Per Cent
Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Total 
Pig. 
mg./100 ga.
Unit I Porto Rico
236 300-2 275-3 3.83 34.42 33.02 50.10 21.80
237 287-2 275-3 3.15 33.50 32.17 50.03 21.62
239 275-2 262-3 6.12 32.11 26.45 50.87 21.81
240 300-2 300-2 2.05 31.43 31.08 49.54 18.64
NOTE: All chips were prepared from roots that had been cured and store# for 27
weeks at 60° F. The temperature is expressed in degrees F and the time in Minutes*
These samples were prepared from roots that had been pre-heated in 175° F water bath for 
30 minutes prior to peeling and slicing to a 1-32 inch thickness.
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Experiment II
The purpose of this experiment was to determine the 
effects of variety and pre-heating conditions on the 
quality of sweet potato chips made from roots freshly- 
harvested, cured for 7 days, and cured for 14 days.
The Goldrush and Unit I Porto Rico varieties were 
used. They were grown on the Louisiana Agricultural 
Experiment Station Farm, Essen Lane, Baton Rouge, Louisiana. 
In studying the effects of pre-heating roots in a water 
bath, prior to peeling and slicing, four methods were used: 
none, 160° F for 30 minutes, 175° F for 30 minutes, and 
190° F for 30 minutes. The chips in Experiment II were 
prepared from medium-sized roots. Sweet potato chip 
samples 46-53 were prepared from freshly-harvested roots, 
samples 54-61 from roots immediately after curing for 7 
days, and samples 62-69 from roots immediately after 
curing for 14 days. The frying conditions of all the 
chips consisted of a starting temperature of 300° F for 
2 minutes and a finishing temperature of 275° F for 3 
minutes, using a slice thickness of 1-32 inch.
The details of the treatments and results obtained 
for Experiment II are presented in Plates 14-19* and 
Tables 15-22.
Freshly-harvested roots. The effect of pre­
heating unpeeled roots in a water bath on the appearance
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of sweet potato chips made from freshly-harvested roots 
is illustrated in Plates 14 and 15.
The panel selected the chips prepared from roots 
that had been pre-heated in a 175° F water bath for 30 
minutes (samples 48 and 52) as superior in quality to 
chips prepared under other pre-heating conditions, as 
shown in Tables 15 and 16.
It is shown in Table 17 that the degree of brown­
ing was greater in chips prepared from pre-heated roots 
than in those prepared from roots that were not pre-heated. 
The pre-heating procedure had no consistent effect on the 
moisture content of the chips. There were indications 
that the chips cooked from the roots of the higher pre­
heating temperatures were higher in oil content. It is 
shown that the higher the pre-heating temperature of the 
roots the higher the reducing sugar content of the chips. 
The total sugar content of the chips exhibited the same 
trend as the reducing sugar content, with the exception 
of the highest pre-heating temperature. The pre-heating 
condition had no consistent effect on the total pigment 
content of the chips.
Roots processed immediately after curing for 7 
days. The effect of pre-heating unpeeled roots in a water 
bath on the appearance of sweet potato chips made from 
roots immediately after curing for 7 days is illustrated 
in Plates 16 and 17.
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It is shown in Table 18 that the panel preferred 
the chips prepared from roots that had been pre-heated in 
a 175° F water bath for 30 minutes (samples 56 and 60) as 
superior in quality to chips prepared under other pre­
heating conditions.
Roots processed immediately after curing for 14 
days. The effect of pre-heating unpeeled roots in a 
water bath on the appearance of sweet potato chips made 
from roots immediately after curing for 14 days is 
illustrated in Plates 18 and 19.
It can be seen in Table 19 that the panel found 
Goldrush chips prepared from roots that had been pre­
heated in a 190° F water bath for 30 minutes (sample 65) 
to be superior in quality to chips prepared under other 
pre-heating conditions. The superior chips of the Unit I 
Porto Rico variety (sample 68) were prepared from roots 
that had been pre-heated in a 175° F water bath for 30 
minutes.
It is shown in Table 20 that the pre-heating 
conditions had no consistent effect on the moisture 
content of the chips. There were indications that the 
higher the pre-heating temperature of roots the higher the 
oil content of the chips. It is shown that the higher the 
pre-heating temperature of the roots the higher the reduc­
ing sugar and total sugar content of the chips. There
were indications that pre-heating the roots might have 
resulted in a higher total pigment content of the chips.
Roots processed at different stages of the curing 
period. Among the different lengths of the curing period 
of the roots, as listed in Table 21, the panel selected 
the chips prepared from freshly-harvested Goldrush 
potatoes {sample 48) as superior to chips prepared from 
roots of the same variety under other conditions. The 
panel preferred chips of the Unit I Porto Rico prepared 
from roots immediately after curing for 7 days (sample 60) 
as superior to chips prepared from roots of the same 
variety under other curing conditions.
As shown in Table 22 the panel indicated a 
preference for chips of the Goldrush variety (samples 48, 
56 and 64) over chips of the Unit I Porto Rico variety 
processed from freshly-harvested roots or roots cured for 
either 7 or 14 days.
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PLATE 14
Goldrush
The effect of pre-heating unpeeled roots in a water bath 
on the appearance of sweet potato chips made from 
freshly-harvested roots.
Sample Pre-heating Conditions
46 None
47 160-30
48 175-30
49 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
PLATE 15
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Unit I Porto Rico
The effect of pre-heating unpeeled roots in a water bath 
on the appearance of sweet potato chips made from 
freshly-harvested roots.
Sample Pre-heating Conditions
50 None
51 160-30
52 175-30
53 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
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TABLE 15
THE EFFECT OF PRE-HEATING UNPEELED ROOTS IN A WATER BATH 
ON THE QUALITY OF SWEET POTATO CHIPS 
MADE FROM FRESHLY-HARVESTED ROOTS
Sample Pre-heating Color Sweet Text. Chip
Chip
Wt.
Conditions Pref. Deg. Pref. Pref. Ave.
Goldrush
46 None 17 IB 23 19 128
47 160-30 23 20 24 23 124
48 175-30 26 25 26 27 127
49 190-30 24 .. 27 .. .-1 1 , 21 127
level of Sig. .024 .011 .024 .073
NOTE: The temperature is expreseed in degrees F
and the time in minutes*
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TABLE 16
THE EFFECT OF PRE-HEATING UNPEELED ROOTS IN A WATER BATH 
ON THE QUALITY OF SWEET POTATO CHIPS 
MADE FROM FRESHLY-HARVESTED ROOTS
Sample Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text. 
Pref.
Chip
Pref.
Chip
Wt.
Ave.
Unit I Porto Rico
50 None 15 15 18 15 140
51 160-30 30 20 23 24 134
52 175-30 25 26 28 29 137
53 190-30 20 29 _ 21 22 135
P* level of Sig. .000 .000 .010 .000
NOTE: The temperature is expressed in degrees F
and the time in minutes*
TABLE 17
THE EFFECT OF PRE-HEATING UNPEELED ROOTS IN A WATER BATH ON THE COMPOSITION
OF SWEET POTATO CHIPS MADE FROM FRESHLY-HARVESTED ROOTS
Sample Pre-heating
Conditions
Browning
(Density)
Per Cent 
Water
Per Cent 
Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Total
Pig-
mg./I00 gm.
Unit I Porto Rico
50 None .1093 2.36 26.19 1.46 13.44 13.11
51 160-30 2.76 26.13 7.24 20.05
52 175-30 .2163 3.41 30.14 20.74 42.09 13.92
53 190-30 3.11 30.15 26.42 41.20
NOTE: Each figure represents the average of duplicate samples. The temperature
is expressed in degrees F and the time in minutes.
79
PLATE 16
Goldrush
The effect of pre-heating unpeeled roots in a water bath 
on the appearance of sweet potato chips made from 
roots immediately after curing for 7 days.
Sample Pre-heating Conditions
54 None
55 160-30
56 175-30
57 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
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PLATE 17
Unit I Porto Rico
The effect of pre-heating unpeeled roots in a water bath 
on the appearance of sweet potato chips made fro® 
roots immediately after curing for 7 days.
Sanple Pre-heating Conditions
58 None
59 160-30
60 175-30
61 190-30
Note: The temperature is expressed in degrees F
and the time in minutes*
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TABLE 18
THE EFFECT OF PRE-HEATING UNFEELED ROOTS IN A WATER BATH
ON THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS
IMMEDIATELY AFTER CURING FOR 7 DAYS
Sample Pre-heating 
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip
Wt.
Ave.
Goldrush
54 None 17 17 20 16 133
55 160-30 28 19 20 23 125
56 175-30 26 25 25 29 122
57 190-30 19 29 . 25 22 123
P. level of Sig. .000 .000 .196 .000
Unit I Porto Rico
58 None 15 15 18 15 137
59 160-30 26 20 23 25 132
60 175-30 26 26 27 28 137
61 190-30 23__ 29 _ 22 22 142
P. level of Sig. .000 .000 .039 .000
NOTEt The temperature is expressed In degrees F 
and the time In minutes.
PLATE 18
82
Goldrush
The effect of pre-heating unpeeled roots in a water bath 
on the appearance of sweet potato chips nade from 
roots immediately after curing for 14 days*
Sample Pre-heating Conditions
62 None
63 160-30
64 175-30
65 190-30
Note: The temperature is expressed in degrees F
and the time in minutes*
PLATE 19
Unit I Porto Rico
The effect of pre-heating unpeeled roots in a water bath
on the appearance of sweet potato chips made from
roots immediately after curing for 14 days.
Sample Pre-heating Conditions
60 None
67 160-30
6S 175-30
69 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
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TABLE 19
THE EFFECT OF PRE-HEATING UNPEELED ROOTS IN A WATER BATH
ON THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS
IMMEDIATELY AFTER CURING FOR 14 DAYS
Sample Pre-heating 
Conditions
Color
Pref.
Sweet
Deg.
Text*
Pref.
Chip
Pref.
Chip
Wt.
Ave*
Ooldrush
62 None 15 15 18 15 125
63 160-30 21 21 20 20 126
64 175-30 24 25 24 25 124
65 190-30 29 ... 26 30 131
P. level of Sig. .000 .000 .007 .000
Unit I Porto Rico
66 None 15 15 18 15 141
67 160-30 26 20 19 20 134
68 175-30 24 25 27 28 139
69 190-30 25... 30 26 27 147
P. level of Sig. .000 .000 .003 .000
NOTE: The temperature is expressed in degrees F
and the time in minutes*
TABLE 20
THE EFFECT OF PRE-HEATING UNPEELED ROOTS IN A WATER BATH ON THE COMPOSITION 
OF SWEET POTATO CHIPS MADE FROM ROOTS IMMEDIATELY AFTER CURING FOR 14 DAYS
Sample Pre-heating
Conditions
Browning
(Density)
Per Cent 
Water
Per Cent 
Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Total 
Fig. 
mg./lOO gm.
Unit I Porto Rico
66 None 1.39 26.17 0.97 14.49 12.93
67 160-30 2.46 25.72 3.94 21.53
63 175-30 .1622 3.12 31.37 14.66 42.24 16.29
69 190-30 2.41 3 2.66 24.97 54.16
NOTE: Each figure represents the average of duplicate samples. The temperature
is expressed in degrees F and the time in minutes.
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TABLE 21
THE EFFECT OF DIFFERENT LENGTHS OF THE CURING PERIOD
OF THE ROOTS ON THE QUALITY OF SWEET POTATO CHIPS
Sample Stage of Curing Color Sweet 
Pref. Deg.
Text.
Pref.
Chip 
Pref.
Chip
Wt.
Ave.
Goldrush
46 Freshly-harvested 16 19 19 19 127
56 Cured for 7 days 16 16 16 16 122
64 Cured for 14 days 11 10 10 10 124
P. level of Sig. .605 .002 .002 .002
Goldrush
46 Freshly-harvested 15 15 15 16 127
56 Cured for 7 days 20 11 14 15 122
65 Cured for 14 days 10 16 ____Ik 131
P. level of Sig. .000 .011 .931 .931
Unit I Porto Rico
52 Freshly-harvested 10 10 10 10 137
60 Cured for 7 days 18 20 19 19 137
66 Cured for 14 days 1 7 - 15, 16 16 139
P. level of Sig. .006 .000 .002 .002
NOTE: All roots were pre-heated in a 175° F water
bath for 30 minutes prior to peeling and slicing except 
sample 65 which was pre-heated at 190° F. The frying con­
ditions of all the chips consisted of a starting temperature 
of 300° F for 2 minutes and a finishing temperature of 275° F 
for 3 minutes, using a slice thickness of 1-32 inch.
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TABLE 22
THE EFFECT OF VARIETY ON THE QUALITY OF SWEET POTATO CHIPS 
MADE FROM ROOTS FRESHLY-HARVESTED, CURED FOR 7 DAYS,
AND CURED FOR 14 DAYS
Sample Variety Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip 
Chip Wt. 
Pref. Ave.
Freshly-Harvested
46 Goldrush 9 7 6 8 127
52 Unit I Porto Rico 6 8
-  9-  - 7 137
P. level of Sig. .090 .900 .090 .900
After Curing 7 Days
56 Goldrush 10 7 7 8 122
60 Unit I Porto Rico 5 8 8 7 137
P. level of Sig. .000 .900 .900 .900
After Curing 14 Days
64 Goldrush 9 9 8 8 124
63 Unit I Porto Rico 6 6 7 7 139
P. level of Sig. .090 .090 .900 .900
NOTE: All root# were pre-heated in a 175° F water
bath for 30 minutes prior to peeling and slicing. The 
frying conditions of all the chips consisted of a starting 
temperature of 300° F for 2 minutes and a finishing 
temperature of 275° F for 3 minutes, using a slice thick­
ness of 1-32 inch.
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Experiment III
The purpose of this experiment was to determine 
the effects of variety and pre-heating conditions on the 
quality of sweet potato chips made from roots stored under 
different conditions for different lengths of time.
Chips were processed at 6-week intervals on the 
6th, 12th, 18th, and 24th week from the date of harvest.
The Goldrush and Unit I Porto Rico varieties were 
used. They were grown on the Louisiana Agricultural 
Experiment Station Farm, Essen Lane, Baton Rouge, Louisiana. 
In studying the effects of pre-heating roots prior to peel­
ing and slicing, four treatments were used: no treatment,
and immersion in a water bath at each of 3 temperatures 
{160° F, 175° F, and 190° F) for 30 minutes. The chips 
in Experiment III were prepared from medium-sized roots. 
Sweet potato chips samples 70-101 were prepared 6 weeks 
after harvest, samples 102-117 12 weeks after harvest, 
samples 118-133 18 weeks after harvest, and samples 
214-229 24 weeks after harvest. The frying conditions 
of all the chips consisted of a starting temperature of 
300° F for 2 minutes and a finishing temperature of 275° F 
for 3 minutes, using a slice thickness of 1-32 inch.
The details of the treatments and results obtained 
for Experiment III are presented in Plates 20-39, and 
Tables 23-41.
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Roots stored for 6 weeks. The effects of different 
storage and pre-heating conditions of the roots on the 
appearance of sweet potato chips made 6 weeks after harvest 
are illustrated in Plates 20-27.
It may be seen in Table 23 that for each storage 
condition the panel selected Goldrush chips prepared from 
roots pre-heated in a 175° F water bath for 30 minutes 
(samples 72, 76, 80, and 84)f as preferable to those made 
from roots receiving other pre-heating treatments. It 
is shown in Table 24 that the roots pre-heated at 175° F 
for 30 minutes made the highest quality chips in the 
Unit I Porto Rico variety, also (samples 88, 92, 96, and 
100). In Table 25 it is shown that the panel indicated 
a preference for chips of the Goldrush variety prepared 
from un-cured roots stored at 60° F (sample 76) and chips 
from cured roots stored at 60° F (sample 84) to other 
samples. However, there were no significant differences 
in the quality of any of the Goldrush samples. The panel 
selected chips of the Unit I Porto Rico variety prepared 
from un-cured roots stored at 60° F for 6 weeks (sample 92) 
as superior in quality to chips prepared from roots stored 
under other conditions, as shown in Table 25*
It can be seen in Table 26 that the panel found 
no real difference in the quality of chips of either 
variety prepared from cured or un-cured roots stored in 
common storage for 6 weeks.
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It is shown in Table 27 that the degree of brown­
ing of the chips tended to be reduced by pre-heating the 
roots. The pre-heating and storage conditions of the 
roots had no consistent effect on the Moisture content of 
the chips. There were indications that chips prepared 
from pre-heated roots stored in conon storage contained 
a higher oil content than chips prepared from roots that 
were not pre-heated. It is shown that the higher the 
pre-heating temperature of the roots the higher the 
reducing sugar and total sugar content of the chips.
There was a slight indication that pre-heating the roots 
resulted in a higher total pigment content of the chips.
Roots stored for 12 weeks. The effects of 
different storage and pre-heating conditions of roots 
stored for 12 weeks after harvest on the appearance of 
sweet potato chips are illustrated in Plates 26-31.
It is shown in Table 26 that the panel preferred 
Goldrush chips prepared from roots pre-heated in a 
175° F water bath for 30 minutes to those prepared from 
roots that were not pre-heatedt regardless of the storage 
condition of the roots. The same result was obtained with 
Unit I Porto Rico chips, as shown in Table 29.
The panel chose the chips of the Goldrush variety 
prepared from un-cured roots stored at 60° F (sample 105) 
over the chips prepared from roots stored under other
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conditions, as shown in Tabls 30* The panel found Unit I 
Porto Rico chips prepared fro* un-cured roots stored in 
common storage (sample 111) superior in quality to chips 
prepared from roots stored under other conditions*
It is shown in Table 31 that the degree of brown­
ing, and the water, reducing sugar, and total sugar 
contents of the chips were increased by pre-heating the 
roots. There was a slight indication that pre-heating 
the roots increased the oil content of the chips also.
Roots stored for 18 weeks. The effects of 
different storage and pre-heating conditions of roots 
stored for Id weeks after harvest on the appearance of 
sweet potato chips are illustrated in Plates 32-35*
The panel preferred Goldrush chips prepared from 
roots pre-heated in a 175° F water bath for 30 minutes to 
chips prepared from roots that were not pre-heated, regard 
less of storage condition, as shown in Table 32. The same 
preference was expressed by the panel for Unit I Porto 
Rico chips receiving this treatment, as presented in 
Table 33*
The panel found no real difference in the quality 
of Goldrush and Unit I Porto Rico chips made from cured 
roots stored at 60° F for Id weeks after harvest, as shown 
in Table 35.
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It can be seen in Table 34 that the panel found 
the chips of both varieties prepared from cured roots 
stored at 60° F (samples 125 and 133) superior in quality 
to chips prepared from roots subjected to other storage 
conditions*
It is shown in Table 36 that pre-heating the 
roots increased the degree of browning, and the moisture, 
reducing sugar, and total sugar contents of the chips* There 
was no consistent indication that pre-heating the roots 
affected the oil content of the chips.
Roots stored for 24 weeks. The effects of different 
storage and pre-heating conditions of roots stored for 24 
weeks after harvest on the appearance of sweet potato chips 
are illustrated in Plates 36-39.
The panel preferred Goldrush chips prepared from 
roots pre-heated in a 175° F water bath for 30 minutes to 
those prepared from roots that were not pre-heated, regard­
less of the storage condition of the roots, as shown in 
Table 37. It may be seen in Table 36 that the same results 
were obtained with the Unit I Porto Rico variety.
Among the different storage conditions of the 
roots, as presented in Table 39, the panel selected the 
chips of both varieties prepared from un-cured roots stored 
at 60° F (samples 217 and 225) as superior in quality to 
chips prepared from roots stored under other conditions.
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There is no real evidence, as shown in Table 40, 
that pre-heating roots of the Unit I Porto Rico variety in 
a 175° F water bath for 30 minutes affected the degree of 
browning of the chips. It may also be seen in this table 
that the moisture, oil, reducing sugar, total sugar, and 
total pigment contents of Unit I Porto Rico chips were 
increased by pre-heating the roots in a 175° F water bath 
for 30 minutes, regardless of the storage condition of the 
roots.
Roots stored under different conditions for various 
lengths of time. The effect of different storage conditions 
of the roots on the quality of sweet potato chips made from 
roots stored for various lengths of time after harvest is 
shown in Table 41* The panel preferred Goldrush chips 
prepared from uncured roots stored at 60° F for 12 weeks 
to chips made from roots subjected to other storage con­
ditions (sample 103)* The panel found no real difference 
in the quality of Unit I Porto Rico chips due to storage 
condition or length of time of storage of the roots.
PLATE 20
Goldrush
The effect of different pre-heating conditions of roots 
on the appearance of sweet potato chips made from un- 
cured roots stored in common storage for 6 weeks after 
harvest.
Sample Pre-heating Conditions
70 None
71 160-30
72 175-30
73 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
PLATE 21
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Goldrush
The effect of different pre-heating conditions of roots 
on the appearance of sweet potato chips made from un- 
cured roots stored at 60° F for 6 weeks after harvest.
Sample Pre-heating Conditions
7k None
75 160-30
76 175-30
77 190-30
Note; The temperature is expressed in degrees F
and the time in minutes*
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PLATE 22
Goldrush
The effect of different pre-heating conditions of roots 
on the appearance of sweet potato chips made from 
cured roots stored in common storage for 6 weeks 
after harvest.
Sample Pre-heating Conditions
76 None
79 160-30
60 175-30
61 190-30
Note: The temperature is expressed in degrees F
and the time in minuses*
PLATE 23
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Goldrush
The effect of different pre-heating conditions of roots 
on the appearance of sweet potato chips made from 
cured roots stored at 60° F for 6 weeks after harvest.
Sample Pre-heating Conditions
32 None
S3 160-30
U  175-30
65 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
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TABLE 23
THE EFFECT OF DIFFERENT PRE-HEATING CONDITIONS OF ROOTS 
ON THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS 
STORED UNDER DIFFERENT CONDITIONS FOR 6 WEEKS
AFTER HARVEST
Sample Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text. Chip 
Pref. Pref.
Chip
Wt.
Ave.
Goldrush-'-Un-cured --Common Storage
70 None 15 15 16 15 134
71 160-30 27 20 23 25 133
72 175-30 28 26 28 30 127
73 190-30 20 is . J l  _ 20 130
P. level of Sig. .000 .000 .001 .000
Goldrush --Un-cured--60° F Storage
7k None 15 15 17 15 132
75 160-30 25 21 25 26 135
76 175-30 30 25 25 29 135
77 190-30 20 29 23 20 131
P. level of Sig. .000 .000 .031 .000
TABLE 23 (continued)
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Sample Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip
Wt.
Ave.
Ooldrush— Cured---Common Storage
78 None 15 16 IS 15 122
79 160-30 26 21 21 23 127
SO 175-30 26 29 27 29 129
SI 190-30 31 .. .3h „ .?* 31 129
P. level of Sig. .000 .000 .027 .000
Goldrushi--Cured-•-60° F Storage
82 None 17 16 18 16 131
S3 160-30 20 22 20 21 125
84 175-30 29 22 27 28 127
85 190-30 3k . 30 . 2^ , 31 123
P. level of Sig. .001 .000 .011 .001
NOTE: The temperature is expressed in degrees F
and the time in minutes.
PLATE 24
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Unit I Porto Rico
The effect of different pre-heating conditions of roots 
on the appearance of sweet potato chips made from un- 
cured roots stored in common storage for 6 weeks 
after harvest.
Sample
67
68 
89
Pre-heating Conditions 
None 
160-30 
175-30 
190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
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PLATE 25
Unit I Porto Rico
The effect of different pre-heating conditions of roots 
on the appearance of sweet potato chips made from un- 
cured roots stored at 60° F for 6 weeks after harvest.
Sample Pre-heating Conditions
90 None
91 160-30
92 175-30
93 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
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PLATE 26
Unit I Porto Rico
The effect of different pre-heating conditions of roots 
on the appearance of sweet potato chips made from 
cured roots stored in common storage for 6 weeks 
after harvest.
Sample Pre-heating Conditions
9 k None
95 160-30
96 175-30
97 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
103
PLATE 27
Unit I Porto Rico
The effect of different pre-heating conditions of roots 
on the appearance of sweet potato chips made from 
cured roots stored at 60° F for 6 weeks after harvest.
Sample Pre-heating Conditions
98 None
99 160-30
100 175-30
101 190-30
Note: The temperature is expressed in degrees F
and the time in minutes.
104
TABLE 24
THE EFFECT OF DIFFERENT PRE-HEATING CONDITIONS OF ROOTS 
ON THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS 
STORED UNDER DIFFERENT CONDITIONS FOR 6 WEEKS
AFTER HARVEST
Sample Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip
Wt.
Ave.
Unit I Porto Rico— Un--cured--Common Storage
86 None 15 15 16 15 144
87 160-30 25 21 23 23 139
88 175-30 23 24 23 27 140
89 190-30 22 3° 142
P. level of Sig. .000 .000 .001 .000
Unit I Porto Rico— Un--cured--60° F Storage
90 None 20 16 21 20 139
91 160-30 26 22 25 26 140
92 175-30 23 25 24 27 149
93 190-30 16 27 20 J J 140
P. level. of Sig. .000 .001 .413 .002
TABLE 24 (continued)
105
Sample Pre-heating 
Conditions
Color
Pref.
Sweet
Deg*
Text.
Pref.
Chip 
Chip Wt. 
Pref. Ave.
Unit I Porto Rico— Cured— Common Storage
94 None 16 15 17 15 146
95 160-30 25 20 21 22 142
96 175-30 30 25 28 29 141
97 190-30 30 &  . 24 142
level of Sig. .000 .000 .003 .000
Unit I Porto Rico— Cured— 60° F Storage
96 None 15 17 17 15 141
99 160-30 23 18 22 23 138
100 175-30 29 25 28 28 136
101 190-30 30 .23.. ..-  & 143
. level of Sig. .000 .000 .000 .000
NOTE: The temperature is expressed in degrees F
and the time in minutes*
106
TABLE 25
THE EFFECT OF DIFFERENT STORAGE CONDITIONS OF ROOTS
ON THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS
STORED FOR 6 WEEKS AFTER HARVEST
Staple Storage
Conditions
Color Sweet 
Pref, Deg.
Text.
Pref.
Chip
Pref.
Chip
Wt.
Ave.
Goldrush
72 Un-cured— C oaaon 22 22 21 20 127
76 Un-cured— 60° F 24 24 25 25 135
SO Cured— Coaaon 21 20 20 20 129
S4 Cured— 60° F 21, 24 ... ?£. 2* 127
P. level of Sig, ,S7S ,5S0 .413 .196
Unit I Porto Rico
SB Un-cured— Coaaon 23 22 23 24 140
92 Un-cured— 60° F 27 27 26 27 149
96 Cured— Coaaon 22 25 24 22 141
100 Cured--60° F IS 16 17 17 136
P. level of Sig, .039 .001 .024 .010
NOTE: All staples were prepared fro* roots that
had been pre-heated in a 175° F water bath for 30 ainutea 
prior to peeling and slicing. The frying conditions of 
all the chips consisted of a starting teaperature of 
300° F for 2 minutes and a finishing teaperature of 275° F 
for 3 minutes, using a slice thickness of 1-32 inch.
TABLE 26
THE EFFECT OF DIFFERENT STORAGE CONDITIONS OF ROOTS ON THE QUALITY OF SWEET POTATO CHIPS
MADE FROM ROOTS STORED FOR 6 WEEKS AFTER HARVEST
Sample
Storage
Conditions Variety
Color 
Pref •
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
72 Un-cured— Common Goldrush 26 23 23 24 127
80 Cured— Common Goldrush 22 25 22 24 129
88 Un-cured--Common Unit I Porto Rico 22 19 24 23 140
96 Cured— Common Unit I Porto Rico 20 23 21 - 12 141
P. level of Sig. .309 .309 .878 .361
NOTE: All samples were prepared from roots that had been pre-heated In a 175° F
water bath for 30 minutes prior to peeling and slicing.
TABLE 27
THE EFFECT OF DIFFERENT STORAGE AND PRE-HEATING CONDITIONS OF ROOTS ON THE COMPOSITION
OF SWEET POTATO CHIPS MADE FROM ROOTS STORED FOR 6 WEEKS AFTER HARVEST
Sample Pre-heating
Conditions
Browning
(Density)
Per Cent 
Water
Per Cent 
Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Total
Pig-
mg./lOO gm.
Unit I Porto Rico— Un- cured— Common Storage
86 None .2359 2.35 27.17 3.93 16.88 12.64
87 160-30 2.12 30.30 7.60 26.39
88 175-30 .1723 2.58 31.63 11.83 34.68 14.86
89 190-30 2.29 36.82 23.58 54.78
Unit I Porto Rico— Cured— Common Storage
94 None .2120 1.94 26.88
96 175-30 .1838 2.75 28.91
TABLE 27 (continued)
Sample Pre-heating
Conditions
Browning 
(Densityj
' Per Cent 
f Water
Per Cent 
Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Total
/Pig- mg./I00 gm.
Unit I Porto Rico- -Cured— 60° F Storage
96 None 1.07 29.65 0.97 13.32
99 160-30 2.22 27.40 7.56 25.36
100 175-30 3*03 25.09 10.53 30.12
101 190-30 2.41 32.12 24.66 33.39
NOTE: Each figure represents the average of duplicate samples. The temperature
is expressed in degrees F and the time in minutes*
PLATE 28
110
10+
Goldrush
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made 
from roots stored for 12 weeks after harvest.
Sample Storage Conditions
102 Un-cured--Common
103 Un-cured--Common
104 Un-cured--60° F
105 Un-cured--60° F
Pre-heating Conditions 
None 
175-30 
None
175-30
Note: The temperature is expressed in degrees F
and the time in minutes*
PLATE 29
111
i m
m  W:M.O. Ci?' i: i. A
rm tm
Goldrush
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made 
from roots stored for 12 weeks after harvest.
Sample Storage Conditions Pre-heating Conditions
106 Cured— Common None
107 Cured— Common 175-30
10S Cured— 60° F None
109 Cured— 60° F 175-30
Note: The temperature is expressed in degrees F
and the time in minutes.
PLATE 30
112
1 11
Unit I Porto Rico
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made 
from roots stored for 12 weeks after harvest.
Sample Storage Conditions
110 Un-cured--Common
111 Un-cured— Common
112 Un-cured— 60° F
113 Un-cured— 60° F
Pre-heating Conditions 
None
175-30
None
175-30
Note: The temperature is expressed in degrees F
and the time in minutes*
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PLATE 31
117
Unit I Porto Rico
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips aade 
from roots stored for 12 weeks after harvest.
Sample Storage Conditions
114 Cured— Common
115 Cured— Common
116 Cured— 60° F
117 Cured— 60° F
Pre-heating Conditions 
None 
175-30 
None 
175-30
Note: The temperature is expressed in degrees F
and the time in minutes.
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TABLE 28
THE EFFECT OF DIFFERENT STORAGE AND PRE-HEATING CONDITIONS 
OF ROOTS ON THE QUALITY OF SWEET POTATO CHIPS 
MADE FROM ROOTS STORED UNDER DIFFERENT 
CONDITIONS FOR 12 WEEKS AFTER HARVEST
Sample
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Goldrush
Un-icured— Common Storage
102 None 5 5 5 5 130
103 175-30 10 10 10 10 130
P. level of Sig. .000 .000 .000 .000
Un-cured---60° F Storage
104 None 5 5 5 5 135
105 175-30 10 10 10 10 135
P. level of Sig. .000 .000 .000 .000
Cured— Common Storage
106 None 5 5 5 5 122
107 175-30 10 10 10 10 128
P. level of Sig. .000 .000 .000 .000
TABLE 28 (continued)
115
Sample
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Cured--60° F Storage
108 None 5 5 5 5 128
109 175-30 10 10 10 10 125
P. level of Sig. .000 .000 .000 .000
NOTE: The temperature is expressed in degrees F
and the time in minutes.
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TABLE 29
THE EFFECT OF DIFFERENT STORAGE AND PRE-HEATING CONDITIONS 
OF ROOTS ON THE QUALITY OF SWEET POTATO CHIPS 
MADE FROM ROOTS STORED UNDER DIFFERENT 
CONDITIONS FOR 12 WEEKS AFTER HARVEST
Saaple
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text. 
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Unit I Porto Rico
Un-icured— Comson Storage
110 None 5 5 5 5 137
111 175-30 10 10 10 10 139
P. level of Sig. .000 .000 .000 .000
Un-Cured--■60° F Storage
112 None 5 5 5 5 H O
113 175-30 10 10 10 10 152
P. level of Sig. .000 .000i .000 .000
Cured— Common Storage
114 None 5 5 5 5 136
115 175-30 10 10 10 10 136
P. level of Sig. .000 .000i .000 .000
TABLE 29 (continued)
117
Sample
Pre-heating Color Sweet 
Conditions Pref. Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Cured--60° F Storage
116 None 5 5 5 5 140
117 175-30 10 10 10 10 143
P. level of Sig. .000 .000 .000 .000
NOTE: The temperature is expressed in degrees F
and the time in minutes.
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TABLE 30
THE EFFECT OF DIFFERENT STORAGE CONDITIONS OF ROOTS ON
THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS
STORED FOR 12 WEEKS AFTER HARVEST
Sample Storage
Conditions
Color
Pref.
Sweet
Deg.
Text. 
Pref.
Chip 
Chip Wt. 
Pref. Ave.
Goldrush
103 Un-cured--Common 22 21 21 21 135
105 Un-cured--60° F 28 28 29 29 136
107 Cured--Common 23 21 20 21 128
109 Cured--60° F 12, 20 20 ___12 125
P. level. of Sig. .004 .035 .006 .005
Unit I Porto Rico
111 Un-cured— Common 28 28 28 28 139
113 Un-cured--60° F 24 22 20 22 152
115 Cured--Common 23 22 21 21 136
117 Cured--60° F 12 18 21 143
P. level of Sig. .000 .013 .035 .024
NOTE: All roots were pre-heated in 175° F water
for 30 minutes prior to peeling and slicing. The frying 
conditions of all the chips consisted of a starting 
temperature of 300° F for 2 minutes and a finishing 
temperature of 275° F for 3 minutes, using a slice 
thickness of 1-32 inch.
TABLE 31
THE EFFECT OF DIFFERENT STORAGE AND PRE-HEATING CONDITIONS OF ROOTS ON THE COMPOSITION
OF SWEET POTATO CHIPS MADE FROM ROOTS STORED FOR 12 WEEKS AFTER HARVEST
Sample Pre-heating
Conditions
Browning Per Cent 
(Density) Water
Per Cent 
Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Unit I Porto Rico
110 None
Un-cured— Common Storage 
.1382 2.26 31.96 4.81 22.86
111 175-30 .2292 3.51 31.16 34.19 51.88
116 None
Cured--60° F Storage 
.1620 1.90 33.24 5.38 19.54
117 175-30 .1897 3.27 32.09 22.41 42.96
NOTE: Each figure represents the average of duplicate 
is expressed in degrees F and the time in minutes.
samples. The temperature
PLATE 32
120
IP  llft l
im  w m
Goldrush
The effect of different storage and pre-heating con­
ditions of roots on the appearance of sweet potato 
chips made from roots stored for 16 weeks after
harvest.
Sample Storage Conditions Pre-heating Conditi<
118 Un-cured— Common None
119 Un-cured--Common 175-30
120 Un-cured— 600 F None
121 Un-cured— 60° F 175-30
Note: The temperature is expressed in degrees F
and the time in Minutes.
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PLATE 33
524
Goldrush
The effect of different storage and pre-heating con­
ditions of roots on the appearance of sweet potato 
chips made from roots stored for IS weeks after 
harvest.
Sample Storage Conditions Pre-heating Conditions
122 Cured--Common None
123 Cured--Common 175-30
124 Cured--60° F None
125 Cured— 60° F 175-30
Note: The temperature is expressed in degrees F
the time in minutes.
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TABLE 32
THE EFFECT OF DIFFERENT PRE-HEATING CONDITIONS OF ROOTS 
ON THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS 
STORED UNDER DIFFERENT CONDITIONS FOR 18 WEEKS
AFTER HARVEST
Sample
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Goldrush
Un-<cured— Common Storage
118 None 5 5 6 5 125
119 175-30 10 10 9 10 126
P. level of Sig. .000 .000 .090 .000
Un-cured---60° F Storage
120 None 5 6 6 5 127
121 175-30 10 9 9 10 130
P. level of Sig. .000 .090 .090 .000
Cured--Common Storage
122 None c> 5 5 5 129
123 175-30 10 10 10 10 119
P. level of Sig. .000 .000 .000 .000
TABLE 32 (continued)
123
Sample
Pre-heating
Conditions
Color Sweet 
Pref. Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Cured--60° F Storage
124 None 5 5 6 5 129
125 175-30 10 10 9 10 124
P. level of Sig. .000 .000 .090 .000
NOTE: The temperature is expressed in degrees F
and the time in minutes.
12U
PLATE 34
m
128
Unit I Porto Rico
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made 
from roots stored for 18 weeks after harvest.
Sample Storage Conditions
126 Un-cured--Coaaion
127 Un-cured— Common
128 Un-cured— 60° F
129 Un-cured— 60° F
Pre-heating Conditions 
None 
175-30 
None 
175-30
Note: The temperature is expressed in degrees F
and the time in minutes*
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PLATE 35
Unit I Porto Rico
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made 
from roots stored for 1& weeks after harvest.
Sample Storage Conditions Pre-heating Conditions
130 Cured— Common None
131 Cured— Common 175-30
132 Cured— 60° F None
133 Cured— 60° F 175-30
Note: The temperature is expressed in degrees F
and the time in minutes.
126
TABLE 33
THE EFFECT OF DIFFERENT PRE-HEATING CONDITIONS OF ROOTS 
ON THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS 
STORED UNDER DIFFERENT CONDITIONS FOR 18 WEEKS
AFTER HARVEST
Sample
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Unit I Porto Rico
Un-<cured— Common Storage
126 None 5 5 5 5 142
127 175-30 10 10 10 10 139
P* level of Sig. .000 .000 .000 .000
Un--cured--■60° F Storage
128 None 5 5 5 5 145
129 175-30 10 10 10 10 138
P. level of Sig. .000 .000 .000 .000
Cured— Common Storage
130 None 5 5 5 5 139
131 175-30 10 10 10 10 131
P. level of Sig. .000 .000 .000 .000
TABLE 33 (continued)
127
Sample
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Cured--60 0 F Storage
132 None 5 5 5 5 141
133 175-30 10 10 10 10 141
P, level of Sig. .000 .000 .000 .000
NOTEs The temperature ia expressed in degrees F
and the time in minutes*
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TABLE 34
THE EFFECT OF DIFFERENT STORAGE CONDITIONS OF ROOTS ON
THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS
STORED FOR 18 WEEKS AFTER HARVEST
Sample Storage
Conditions
Color Sweet 
Pref. Deg.
Text.
Pref.
Chip
Pref.
Chip
Wt.
Ave.
Goldrush
119 Un-cured--Common 22 22 23 22 126
121 Un-cured— 60° F 25 24 23 25 131
123 Cured--Common 15 19 18 17 119
125 Cured— 60° F 28 2? 26 26 124
P. level. of Sig. .000 .267 .083 .018
Unit I Porto Rico
127 Un-cured— Common 15 18 18 15 139
129 Un-cured— 60° F 29 21 24 25 138
131 Cured--Common 22 21 21 21 131
133 Cured— 60° F 2.4 30 .  22_ ______ 22 141
P. level of Sig. .000 .000 .027 .000
NOTE2 All samples were prepared from roots that 
were pre-heated in a 175° F water bath for 30 minutes 
prior to peeling and slicing. The frying conditions of 
all the chips consisted of a starting temperature of 
300° F for 2 minutes and a finishing temperature of 
275° F for 3 minutes, using a slice thickness of 1-32 
inch.
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TABLE 35
THE EFFECT OF VARIETY ON THE QUALITY OF SWEET POTATO CHIPS
MADE FROM CURED ROOTS STORED AT 60° F FOR IS WEEKS
AFTER HARVEST
Sample Variety Color 
Pref •
Sweet
Deg,
Text. 
Pref •
Chip
Pref.
Chip
Wt.
Ave.
125 Goldrush 7 7 9 8 124
133 Unit I Porto Rico S 8 6 „ __Z 341
P. level of Sig. .900 .900 .090 .900
NOTE; All samples were prepared from roots that 
were pre-heated in a 175° F water bath for 30 minutes 
prior to peeling and slicing.
TABLE 36
THE EFFECT OF DIFFERENT STORAGE AND PRE-HEATING CONDITIONS OF ROOTS ON THE COMPOSITION
OF SWEET POTATO CHIPS MADE FROM ROOTS STORED FOR 18 WEEKS AFTER HARVEST
Sample Pre-heating
Conditions
Browning Per Cent Per Cent 
(Density) Water Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
126 None
Unit I Porto Rico 
Un-cured— Common Storage 
.2724 1.47 30.27 5.59 17.47
127 175-30 .2915 2.81 30.22 21.23 40.34
132 None
Cured— 60° F Storage 
.1010 1.94 30.9B 4.73 17.73
133 175-30 .1651 4.36 31.37 14.26 46.45
NOTE: Each figure represents the average of duplicate samples. The temperature
is expressed in degrees F and the time in minutes.
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PLATE 36
Goldrush
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made 
from roots stored for 24 weeks after harvest.
Sample Storage Conditions
214 Un-cured--Common
215 Un-cured— Common
216 Un-cured— 60° P
217 Un-cured— 60° F
Pre-heating Conditions 
None 
175-30 
None
175-30
Note: The temperature is expressed in degrees F
and the time in minutes.
PLATE 37
132
Goldrush
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made 
from roots stored for 24 weeks after harvest.
Sample Storage Conditions Pre-heating Conditions 
21S Cured— Common None
219 Cured— Common 175-30
220 Cured— 60° F None
221 Cured— 60° F 175-30
Note: The temperature is expressed in degrees F
and the time in minutes.
PLATE 3B
133
Unit I Porto Rico
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made
from roots stored for 24 weeks after harvest.
Sample Storage Conditions Pre-heating Conditions
222 Un-cured--Common None
223 Un-cured--Common 175-30
224 Un-cured--60° F None
225 Un-cured— 60° F 175-30
Note: The temperature is expressed in degrees F
and the time in minutes.
PLATE 39
134
Unit I Porto Rico
The effect of different storage and pre-heating conditions 
of roots on the appearance of sweet potato chips made 
from roots stored for 24 weeks after harvest.
Sample Storage Conditions Pre-heating Conditions
226 Cured--Common None
227 Cured— Common 175-30
228 Cured— 60° F None
229 Cured— 60° F 175-30
Note: The temperature is expressed in degrees F
and the time in minutes.
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TABLE 37
THE EFFECT OF DIFFERENT PRE-HEATING CONDITIONS OF ROOTS 
ON THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS 
STORED UNDER DIFFERENT CONDITIONS FOR 24 WEEKS
AFTER HARVEST
Sample
Pre-heating Color 
Conditions Pref.
Sweet
Deg.
Text. 
Pref •
Chip
Pref.
Chip Wt. 
Ave.
Goldrush
Un-cured--Common ;Storage
214 None 5 5 5 5 125
215 175-30 10 10 10 10 117
P. level of Sig. .000 .000 .000 .000
Un-cured— ■60° F :Storage
216 None 5 5 5 5 126
217 175-30 10 10 10 10 127
P. level of Sig. .000 .000 .000 .000
Cured— Common Storage
21& None 5 5 5 5 132
219 175-30 10 10 10 10 121
P. level of Sig. .000 .000 .000 .000
TABLE 37 (continued)
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Sample
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Cured— 60° F Storage
220 None 5 5 5 5 123
221 175-30 10 10 10 10 121
P. level of Sig. .000 .000 .000 .000
NOTE: The temperature is expressed in degrees F
and the time in minutes#
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TABLE 3S
THE EFFECT OF DIFFERENT PRE-HEATING CONDITIONS OF ROOTS 
ON THE QUALITY OF SWEET POTATO CHIPS HADE FROM ROOTS 
STORED UNDER DIFFERENT CONDITIONS FOR 24 WEEKS
AFTER HARVEST
Sample
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Unit I Porto Rico
Un-icured— Common Storage
222 None 5 5 5 5 136
223 175-30 10 10 10 10 134
P. level of Sig. .000 .000 .000 .000
Un--cured--■60° F Storage
224 None 5 5 5 5 136
225 175-30 10 10 10 10 137
P. level of Sig. .000 .000 .000 .000
Cured— Common Storage
226 None 5 5 5 5 151
227 175-30 10 10 10 10 137
P. level of Sig. .000 .000 .000 .000
TABLE 38 (continued)
138
Sample
Pre-heating
Conditions
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Vt. 
Ave.
Cured— 600 F Storage
22S None 5 5 5 5 143
229 175-30 10 10 10 10 140
P* level of Sig. .000 .000 .000 .000
NOTE; The temperature is expressed in degrees F
and the time in minutes*
139
TABLE 39
THE EFFECT OF DIFFERENT STORAGE CONDITIONS OF ROOTS ON
THE QUALITY OF SWEET POTATO CHIPS MADE FROM ROOTS
STORED FOR 24 WEEKS AFTER HARVEST
Chip
Sample Storage Color Sweet Text. Chip Wt.
Conditions Pref. Deg. Pref. Pref. Ave.
Goldrush
215 No cure— Common 15 19 18 16 117
217 No cure— 60° F 25 26 25 26 127
219 Cure--Common 24 22 23 23 121
221 Cure--60° F 26 21 121
P. level of Sig. .000 .173 .125 .004
Unit I Porto Rico
223 No cure--Common 20 18 21 18 134
225 No cure--60° F 21 28 25 26 137
227 Cure— Common 19 23 21 21 137
229 Cure— 60° F 30 21 23 21 140
P. level of Sig. . 0 0 0 .010
OtoiTn• .049
NOTE: All roots were pre-heated in a 175° F water
bath for 30 minutes prior to peeling and slicing. The 
frying conditions of all the chips consisted of a starting 
temperature of 300° F for 2 minutes and a finishing 
temperature of 275° F for 3 minutes, using a slice thick­
ness of 1-32 inch.
TABLE 40
THE EFFECT OF DIFFERENT STORAGE AND PRE-HEATING CONDITIONS OF ROOTS ON THE COMPOSITION
OF SWEET POTATO CHIPS MADE FROM ROOTS STORED FOR 24 WEEKS AFTER HARVEST
Sample Pre-heating
Conditions
Brownini
(Density]
r Per Cent Per Cent 
1 Water Oil
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Total 
Pig. 
mg./lOO gm.
222 None .2282
Unit I Porto Rico 
Un-cured--Common Storage
2.91 34.35 3.01 22.59 19.02
223 175-30 .1796 3.76 35.63 16.05 42.67 21.67
228 None
Cured— 60° F Storage 
2.76 33.44 5.93 19.13 15.96
229 175-30 3.61 35.35 28.42 49.17 16.56
NOTE: Each figure represents the average of duplicate samples. The temperature
is expressed in degrees F and the time in minutes.
TABLE 41
THE EFFECT OF DIFFERENT STORAGE CONDITIONS OF ROOTS ON THE QUALITY OF SHEET POTATO CHIPS
MADE FROM ROOTS STORED FOR VARIOUS LENGTHS OF TIME AFTER HARVEST
Storage Color Sweet Text. Chip Chip Wt.
Sample Conditions Weeks Pref. Deg. Pref. Pref. Ave.
Goldrush
84 Cured— 60 F 6 22 22 24 24 127
105 Un-cured— 60° F 12 29 25 28 28 135
125 Cured— 60° F 18 18 20 18 18 124
221 Cured— 60° F 24 21 23 20 20 121
P. level of Sig. .002 .488 .007 .007
TABLE 41 (continued)
Sample
Storage
Conditions Weeks
Color
Pref.
Sweet
Deg.
Text.
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Unit I Porto Rico
92 Un-cured— 60° F 6 18 22 25 23 149
111 Un-cured--Common 12 23 25 21 23 139
133 Cured— 60° F 18 26 22 25 25 141
229 Cured— 60° F 24 i), 21 19 . .  .1? 140
P. level of Sig. .063 .690 .167 .309
NOTE: All roots were pre-heated in a 175° F water bath for 30 minutes prior to
peeling and slicing. The frying conditions of all the chips consisted of a starting 
temperature of 300® F for 2 minutes and a finishing temperature of 2?5° F for 3 minutes, 
using a slice thickness of 1-32 inch.
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Experiment IV
The purpose of this experiment was to determine 
the effects of different methods of packaging chips on 
the quality of the chips after storage. The chips were 
prepared from Goldrush and Unit I Porto Rico roots grown 
on the Louisiana Agricultural Experiment Station Farm, 
Essen Lane, Baton Rouge, Louisiana. All chips in Experi­
ment IV were prepared on March 20, 1956 from un-cured 
roots stored in common storage for 19 weeks after harvest. 
All roots in this experiment were pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing.
The frying conditions of all chips consisted of a start­
ing temperature of 300° F for 2 minutes and a finishing 
temperature of 275° F for 3 minutes, using a slice thick­
ness of 1-32 inch. Pure cottonseed oil was used as the 
frying media.
There were 5 packaging containers in which the 
chips were stored: sealed glass fruit jars, sealed double
cellophane bags, sealed single cellophane bags, sealed 
double wax paper bags, and open glass fruit jars. All 
samples were stored at room temperature in a laboratory 
equipped with fluorescent lights, to which the chips were 
exposed. The chips were evaluated for quality by the 
panel after the 1st, 2nd, 4th, and 6th week of storage. 
Fresh samples were opened for each treatment on the date 
of quality evaluation.
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The details of the treatments and results obtained 
for Experiment IV are presented in Tables 42-46.
Chips stored 1 week. The panel selected Goldrush 
chips (sample 135) stored in sealed glass jars as superior 
in quality to chips stored in other containers after 1 
week of storage, as shown in Table 42. The same preference 
was shown for Unit I Porto Eico chips stored in sealed 
glass jars for 1 week, as presented in Table 44 (sample 
151).
Chips stored 2 weeks. It is shown in Table 42 
that the panel preferred the chips of the Goldrush variety 
(sample 140) stored in sealed double cellophane bags to 
chips of the same variety stored in other containers for 
2 weeks.
The chips of the Unit I Porto Eico variety stored 
in sealed double wax paper bags (sample 163) were found 
superior in quality to chips stored in other containers 
for 2 weeks, as shown in Table 44.
In comparing the keeping quality of Goldrush and 
Unit I Porto Rico chips in sealed double cellophane bags 
after 2 weeks of storage at room temperature the panel 
found no significant differences in quality, as shown in 
Table 46; although a preference for Unit I Porto Rico 
chips was indicated.
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Chips stored 4 weeks. The panel selected Goldrush 
chips in sealed double cellophane bags (sample 141) as 
superior in quality to chips of the same variety stored 
in other containers for 4 weeks, as shown in Table 43*
In evaluating Unit I Porto Rico chips for quality 
the panel indicated a preference for chips stored in 
sealed double wax paper bags (sample 164) over samples 
stored in other containers for 4 weeks, as shown in 
Table 45.
Chips stored 6 weeks. It is shown in Table 43 
that Goldrush chips packaged in sealed double cellophane 
bag# were superior in color to chips packaged in sealed 
glass jars and stored at room temperature for 6 weeks. 
Otherwise, the differences in quality were non-significant.
It may be seen in Table 45 that Unit I Porto Rico 
chips were higher in quality after storage in sealed 
double cellophane bags at room temperature for 6 weeks 
than when stored in sealed glass jars. However, the 
differences in quality were significant for color preference 
only.
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TABLE 42
THE EFFECT OF DIFFERENT PACKAGING CONTAINERS ON
THE QUALITY OF SWEET POTATO CHIPS AFTER STORAGE
Sample
Storage
Container
Color
Pref.
Sweet
Deg.
Text.
Pref.
Least
Rancid
Chip
Pref.
Goldrush
Chips Stored 1 Week
135 Sealed jar 31 32 35 35 35
139 Double cello. 33 33 33 34 34
143 Single cello. 28 28 29 28 28
146 Double wax 33 33 31 31 31
149 Open jar 25 24 22 22 22
P. level of Sig. .102 .040 .002 .001 .001
Chips Stored 2 Weeks
136 Sealed jar 34 32 32 32 32
140 Double cello. 36 35 35 35 35
144 Single cello. 32 33 33 33 33
147 Double wax 26 29 29 29 29
150 Open jar 22 21 21 21 21
level of Sig. .000 .000 .000 .000 .000
NOTE: The chips were stored in the laboratory at
room temperature and exposed to the normal lighting of the 
room.
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TABLE 43
THE EFFECT OF DIFFERENT PACKAGING CONTAINERS ON
THE QUALITY OF SWEET POTATO CHIPS AFTER STORAGE
Sample
Storage
Container
Color Sweet 
Pref. Deg.
Text. 
Pref •
Least
Rancid
Chip
Pref.
Goldrush
Chips Stored 4 Weeks
137 Sealed jar 21 23 21 21 21
141 Double cello. 26 27 27 27 27
145 Single cello. 19 19 20 20 20
148 Double wax 22 21 22 22 22
P. level of Sig. .024 .073 .125 .125 .125
Chips Stored 6 Weeks
138 Sealed jar 5 7 8 7 7
142 Double cello. 10 8 7 8 8
P. level of Sig. .000 .900 .900 .900 .900
NOTE* The above chips were stored in the laboratory 
at room temperature and exposed to the normal lighting of 
the room.
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TABLE 44
THE EFFECT OF DIFFERENT PACKAGING CONTAINERS ON
THE QUALITY OF SWEET POTATO CHIPS AFTER STORAGE
Sample
Storage Color 
Container Pref.
Sweet Text. 
Deg. Pref.
Least
Rancid
Chip
Pref.
Unit I Porto Rico
Chins Stored 1 Week
151 Sealed jar 37 37 37 36 37
155 Double cello. 28 32 31 31 31
159 Single cello. 29 30 31 32 31
162 Double wax 33 31 31 31 31
165 Open jar 23 _ 20 20 20 20
P, level of Sig. .001 .000 .000 .000 .000
Chips Stored 2 Weeks
152 Sealed jar 31 33 33 32 33
156 Double cello. 31 30 30 31 30
160 Single cello. 32 32 32 32 32
163 Double wax 34 34 34 34 34
166 Open jar 22 21 21 21 21
P. level of Sig. .005 .000 .000 .000 .000
NOTE: The above chips were stored in the laboratory
at room temperature and exposed to the normal lighting of 
the room*
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TABLE 45
THE EFFECT OF DIFFERENT PACKAGING CONTAINERS ON
THE QUALITY OF SWEET POTATO CHIPS AFTER STORAGE
Sample
Storage
Container
Color Sweet Text. 
Pref. Deg. Pref.
Least
Rancid
Chip
Pref.
Unit I Porto Rico
Chins Stored 4 Weeks
153 Sealed jar 19 20 21 21 20
157 Double cello. 24 21 22 22 22
161 Single cello. 19 23 22 22 22
164 Double wax 28 26 25 25__ 26
P. level of Sig. .008 .267 .690 .690 .309
Chins Stored 6 Weeks
154 Sealed jar 5 6 7 7 6
158 Double cello. 10 9 8 8 _ 9
P. level of Sig. .000 .090 .900 .900 .090
NOTE: The above chips were stored in the laboratory
at room temperature and exposed to the normal lighting of
the room.
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TABLE 46
THE EFFECT OF VARIETY ON THE QUALITY OF SWEET POTATO CHIPS
STORED IN DOUBLE CELLOPHANE BAGS
Color
Sample Variety Pref.
Sweet
Deg.
Text.
Pref.
Least
Rancid
Chip
Pref.
Chips Stored 2 Weeks
138 Goldrush 8 6 7 7 6
158 Unit I Porto Rico _J ... 2 _ 8 8
P. level of Sig. .900 .090 .900 .900 .090
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Experiment V
The purpose of Experiment V was to study the 
effects of different additives and different fats on the 
quality and storage ability of sweet potato chips* The 
chips were prepared from Unit I Porto Rico potatoes grown 
on the Louisiana Agricultural Experiment Station Farm, 
Essen Lane, Baton Rouge, Louisiana, All chips in Experi­
ment V were prepared from cured roots stored at 60° F,
Chip samples 167-191 were processed 20 weeks after 
harvest, and samples 209-213 were prepared 22 weeks 
after harvest. All roots were pre-heated in a 175° F 
water bath for 30 minutes prior to peeling and slicing.
The frying conditions of all the chips consisted of a 
starting temperature of 300° F for 2 minutes and a 
finishing temperature of 275° F for 3 minutes, using a 
slice thickness of 1-32 inch. Cottonseed oil was used 
as the frying media for samples 167-191. The frying media 
for sample 209 was pure cottonseed oil, 210 pure peanut 
oil, 211 vegetable shortening, 212 a 50:50 mixture of 
vegetable shortening and cottonseed oil, and sample 213 
a 50:50 mixture of coconut oil and cottonseed oil.
There were two anti-oxidants used in the prepa­
ration of these chips. The first anti-oxidant preparation
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was Tenox-l^“ which has the following ingredients: 20
per cent propyl gallate and 10 per cent citric acid in a 
solution of propylene glycol. This compound was added to 
the cottonseed oil at a concentration of 0.05 per cent 
prior to frying the appropriate samples of chips.
2
The second anti-oxidant preparation was a salt 
which was composed of the following ingredients: .128
per cent butylated hydroxyanisol^ (BHA), .047 per cent 
propyl gallate, .028 per cent citrl-' acid, .047 per cent 
propylene glycol, 1.5 per cent tricalcium phosphate, and 
the remainder Alberger fine salt (sodium chloride). This 
preparation is the standard mixture which is used in 
stabilizing Irish potato chips commercially. This mixture 
was sprinkled on appropriate samples of chips immediately 
after frying.
The chips were subjected to 6 different treatments 
in the study on the effects of anti-oxidants on the 
keeping quality of the chips. The treatments were: plain
oil-no salt, plain oil-plain salt, plain oil-anti-oxidant 
salt, anti-oxidant oil-plain salt, and anti-oxidant oil- 
anti-oxidant salt. Samples of each of these treatments
•^Supplied by Eastman Chemical Co., Kingsport, 
Tennessee.
2
Supplied by Diamond Crystal Salt Co., St. Clair,
Michigan.
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were packaged in sealed double cellophane bags and stored 
at room temperature in a laboratory equipped with fluores­
cent lights, to which the chips were exposed. The chips 
were evaluated for quality by the panel after the 1st,
2nd, 3rd, and 8th week of storage. Un-opened samples of 
each treatment were used by the panel on each quality 
evaluation date.
The details of the treatments and results obtained 
for Experiment V are presented in Tables 47-50.
Chips stored 1 week. It can be seen in Table 47 
that the panel preferred chips fried in anti-oxidant 
treated oil and sprinkled with an anti-oxidant bearing 
salt (sample 13#) to other treatments after 1 week of 
storage. Significant differences in chip color due to 
treatment were rated also.
Chips stored 2 weeks. There was no significant 
difference in the quality of chips treated with or without 
anti-oxidants after 2 weeks of storage, as shown in Table 
47.
Chips stored 3 weeks. It is shown in Table 48 
that the chips fried in anti-oxidant treated oil with the 
addition of plain salt after frying (sample 185) were 
superior in quality to chips subjected to other conditions
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after 3 weeks of storage. Differences in the color of 
chips were observed as well.
Chips stored £ weeks. There was no significant 
difference in the quality of chips treated with or without 
anti-oxidants except for color preference after £ weeks 
storage, as shown in Table 4£*
The effects of different frying fats. The results 
of the effects of different frying fats on the quality 
and composition of sweet potato chips are presented in 
Tables 49 and 50.
It is shown in Table 49 that there was no signifi­
cant effect of treatment on the quality of chips, except
for color preference, immediately after chips preparation. 
However, the panel indicated a preference for the chips 
(sample 213) fried in coconut oil-cottonseed oil mixture 
over samples fried in other fats.
It can be seen in Table 50 that the type of frying
fat did not affect the moisture content of the chips. The
per cent oil of the chips was lowest when cottonseed oil 
was used (sample 209) and highest when shortening was 
used (sample 213) as the frying media. The total pigment 
content was lowest in chips fried in cottonseed oil and 
highest in those fried in the coconut oil-cottonseed oil 
mixture.
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TABLE 47
THE EFFECTS OF ANTI-OXIDANTS ON THE KEEPING QUALITY
OF SWEET POTATO CHIPS STORED FOR DIFFERENT
LENGTHS OF TIME
Sample
Treatment
Anti-oxidants
Color
Pref.
Sweet
Deg.
Text.
Pref.
Least
Rancid
Chip
Pref.
Unit I Porto Rico
Chips Stored I. Week
168 Plain oil-no salt 26 31 29 27 28
173 Plain oil-plain salt 30 29 29 30 29
178 Plain oil-anti-salt 25 24 26 25 25
183 Anti-oil-plain salt 35 32 32 33 33
188 Anti-oil-anti-salt 34 3V 35 _ _.35
P. level of Sig. .009 .048 .198 .024 .035
Chips Stored 2 Weeks
169 Plain oil-no salt 31 35 29 28 28
174 Plain oil-plain salt 32 32 32 32 32
179 Plain oil-anti-salt 27 26 32 29 29
184 Anti-oil-plain salt 30 29 27 31 31
189 Anti-oi1-anti-salt 30 28 30 10 _ 30
P. level of Sig. .724 .092 .607 .850 .850
NOTE: Chips were stored in sealed double-cello­
phane bags at room temperature exposed to fluorescent 
light.
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TABLE 48
THE EFFECTS OF ANTI-OXIDANTS ON THE KEEPING QUALITY
OF SWEET POTATO CHIPS STORED FOR DIFFERENT
LENGTHS OF TIME
Sample
Treatment
Anti-oxidants
Color
Pref.
Sweet
Deg.
Text. 
Pref.
Least
Rancid
Chip
Pref.
Unit I Porto Rico
Chips Stored 3 Weeks
170 Plain oil-no salt 27 26 27 25 25
175 Plain oil-plain salt 33 32 32 32 32
180 Plain oil-anti-salt 20 25 26 26 26
185 Anti-oil-plain salt 39 33 33 35 35
190 Anti-oil-anti-salt 31 34 32 3? 32
P. level of Sig. .000 .023 .156 .016 .016
Chips Stored 8 Weeks
171 Plain oil-no salt 27 29 28 28 28
176 Plain oil-plain salt 33 29 35 34 34
181 Plain oil-anti-salt 21 30 30 28 28
186 Anti-oil-plain salt 36 31 29 30 30
191 Anti-oil-anti-salt 33_ _ 31 28 _ _J0 _ 30
P. level of Sig. .000 .976 .237 .433 .433
NOTE: Chips were stored in sealed double-cello­
phane bags at room temperature exposed to fluorescent 
light.
TABLE 49
THE EFFECT OF DIFFERENT FRYING FATS ON THE QUALITY OF SWEET POTATO CHIPS
Sample Frying Fat
Color
Pref.
Sweet
Deg.
Text.
Pref.
Flavor
Pref.
Chip
Pref.
Chip Wt. 
Ave.
Unit I Porto Rico
209 Cottonseed oil 27 27 30 29 29 139
210 Peanut oil 26 31 30 30 30 130
211 Veg. shortening 27 28 30 30 30 136
212 50;50 Veg. short.- 
cottonseed oil 37 33 29 29 29 137
213 50;50 Coconut- 
cottonseed oil 33 31 31 32____ _____32 136
P. level of Sig. .004 .459 .999 .946 .946
NOTE; These chips were prepared from cured roots stored at 60° F for 22 weeks 
after harvest. Chips were removed from sealed glass jars and evaluated for quality 24 
hours after frying.
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TABLE 50
THE EFFECT OF DIFFERENT FRYING FATS ON THE COMPOSITION
OF SWEET POTATO CHIPS
Sample Frying Fat Per Cent 
Water
Per Cent
Oil
Total 
Pig. 
mg./lOO gm.
Unit I Porto Rico
209 Cottonseed oil 3.99 2B.37 14.94
210 Peanut oil 3.6B 31.16 18.01
211 Veg. shortening 3.73 33.23 18.76
212 50:50 Veg. short.- 
cottonseed oil 3.74 32.91 20.53
213 50:50 Coconut- 
cottonseed oil 3.69 31.73 20.80
NOTE: Prepared from cured roots stored at 60 F
for 22 weeks after harvest* Each figure represents the 
average of duplicate samples.
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Relationships Among the Five Different Experiments
The effect of pre-heating sweet potato roots on 
the composition of the roots and the chips. The effect of 
pre-heating Goldrush sweet potato roots in a 175° F water 
bath for 30 minutes on root and chip composition is shown 
in Table 51* The frying procedure of the chips consisted 
of a starting temperature of 300° F for 2 minutes and a 
finishing temperature of 275° F for 3 minutes, using a 
slice thickness of 1-32 inch. It may be noted that the 
reducing sugar content of the roots was increased about 
4 fold by pre-heating. However, the reducing sugar content 
of the finished chips was slightly lower than the reducing 
sugar content of the pre-heated root. The total sugar 
content of the root was increased to an extent comparable 
to that of the reducing sugar by pre-heating. Apparently 
there was very little change in the total sugar content 
of the chips during the frying process. The starch content 
of the roots was reduced considerably by the pre-heating 
procedure. Apparently the total pigment content of the 
roots was not greatly influenced by pre-heating. However, 
there was about 27 per cent loss in the total pigment 
content during frying of the chips made from pre-heated 
roots.
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Correlation coefficients for quality factors with 
chip preference. It is shown in Table 52 that for 295 
samples the correlation coefficients for all judges of the 
panel were highly significant for chip color preference, 
degree of sweetness, and texture preference with chip 
preference. It may be noted that 4 out of 5 judges 
associated texture preference more closely with chip 
preference than the other quality factors considered. 
Apparently judge 4 placed more emphasis on the degree of 
sweetness of the chips than on chip texture in arriving 
at a chip preference. For all practical purposes the 
results of judge 4 were not greatly different from the 
results of the other 4 judges.
TABLE 51
THE EFFECT OF PRE-HEATING SWEET POTATO ROOTS ON THE COMPOSITION OF THE ROOTS
AND THE COMPOSITION OF THE CHIPS MADE FROM THE ROOTS
Sample Treatment Per Cent 
Water
Per Cent 
Red. 
Sugars
Per Cent 
Total 
Sugars
Per Cent 
Starch
Total
Pig*
mg./100 gm.
Goldrush
195 None (fresh root) 74.34 9.51 30.94 49.67 43.68
200 Pre-heated root 74.07 36.56 55.53 35.97 44.66
205 Chips 3.14 29.81 53.08 32.48
NOTE: The pre-heating treatment consisted of placing the roots in a 175 F water 
bath for 30 minutes prior to peeling and slicing. A 12 root sample was used in each 
sampling. Each of the above figures represents the average of duplicate samples on a 
water-free basis. The samples were prepared from cured roots stored at 60° F for 22 
weeks after harvest.
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TABLE 52
CORRELATIONS OF SWEET POTATO CHIPS COLOR AND TEXTURE 
PREFERENCES AND DEGREE OF SWEETNESS 
WITH CHIP PREFERENCE
Judge Color
Observed r value for 
Sweetness Texture
Goldrush and Unit I Porto Rico
1 .921** .914** .998**
2 .905** .953** .978**
3 .885** .936** .975**
4 .895** .966** .920**
5 .936** .891** .952**
Weighted Ave. 
Correlation .910** .937** .97S**
♦♦Highly significant.
NOTE: The data above were calculated from the
results of all of the panel evaluations in all experiments.
SUMMARY
It was found that the optimum frying temperature 
of sweet potato chips made from freshly-cured roots 
consisted of a starting temperature of 300° F for 2 minutes 
and a finishing temperature of 275° F for 3 to 4 minutes. 
The optimum slice thickness before frying was found to be 
1-32 inch. The chips prepared from cured roots stored for 
27 weeks at 60° F and cooked at a starting temperature of 
287° F for 2 minutes and a finishing temperature of 275° F 
for 3 minutes were higher in quality than chips fried 
under other conditions. Medium-sized roots of the Goldrush 
variety and small-sized roots of the Unit I Porto Rico 
variety were found to be optimum in size for making chips, 
with no real difference being shown between these samples.
From a chip quality standpoint it was noted that 
pre-heating the roots in a 175° F water bath for 30 minutes 
was superior to other pre-heating conditions tested, 
regardless of the curing and storage conditions of the 
roots. There were indications that Goldrush chips were 
superior to Unit I Porto Rico chips processed from 
freshly-harvested roots or roots cured for either 7 or 14 
days. There were no real differences in the quality of
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Unit I Porto Rico chips due to storage condition or 
length of time of storage of the roots. Furthermore, 
there were no real differences in the quality between the 
beat Goldrush chips and the best Unit I Porto Rico chips 
prepared from roots stored under various conditions for 
different lengths of time.
It was shown that there was no significant 
difference in the quality of Goldrush and Unit I Porto 
Rico chips stored for 2 weeks in sealed double cellophane 
bags at room temperature and exposed to fluorescent light. 
However, a preference for Unit I Porto Rico chips was 
indicated. After 4 weeks of storage Goldrush chips stored 
in sealed double cellophane bags and Unit I Porto Rico 
chips stored in sealed double wax paper bags were superior 
to samples stored in other containers. It was found that 
after 6 weeks of storage at room temperature both Goldrush 
and Unit I Porto Rico chips packaged in sealed double 
cellophane bags were superior in color to chips packaged 
in sealed glass jars.
Chips fried in anti-oxidant treated cottonseed 
oil were generally superior in color to chips fried in 
untreated oil. This difference was shown in freshly- 
cooked chips and in chips stored for 6 weeks in sealed 
double cellophane bags at room temperature and exposed to 
fluorescent light.
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Among 5 different frying fats tested there was no 
significant effect on the quality of freshly-prepared 
chips. However, the panel indicated a preference for the 
chips fried in a coconut oil— cottonseed oil mixture over 
chips fried in other fats.
It was shown that the degree of browning of the 
chips was increased by increasing the cooking temperature 
and the length of the cooking time. Pre-heating the roots 
prior to chip preparation usually increased the degree of 
browning of the chips. The moisture content of the chips 
was generally increased by pre-heating the roots. There 
was no consistent effect of storage condition or pre­
heating treatment of the roots on the oil content of chips. 
It was noted that the higher the pre-heating temperature 
of the roots the higher the reducing and total sugar 
contents of the chips, regardless of the storage condition 
of the roots. It was observed that some of the chips 
prepared from roots cured for 14 days contained less 
reducing sugar than chips prepared from freshly-harvested 
roots. This relationship varied with the type of pre­
heating treatment given the roots, however. No great 
differences were noted in the total sugar content of the 
chips made from freshly-harvested roots and freshly-cured 
roots. A tendency was shown for the highest pre-heating 
temperature to increase the total sugar content of chips
made from cured roots. In comparing the effects of the 
storage conditions of the root3 on the sugar content of 
the chips differences were shown in the reducing sugar 
and total sugar contents of the chips made from roots 
stored for 6 weeks. After 12 weeks of storage the pre­
heating treatment was more effective on the un-cured 
roots stored In common storage than on the cured roots 
stored at 60° F as far as the reducing sugar and total 
sugar contents of the chips were concerned. This trend 
was inconsistent in the chips made after 15 weeks of 
storage. After 24 weeks of storage the reducing sugar 
content of the chips was increased most in the pre-heated 
roots stored at 60° F. This was likewise true for the 
total sugar content. Throughout the storage period the 
effect of the pre-heating treatment of the roots on the 
sugar content of the chips was so pronounced as to mask 
most of the effects which the storage condition of the 
roots might have had in this regard.
There were indications that pre-heating the roots 
increased the total pigment content of the chips. 
Apparently, the type of frying fat affected the total 
pigment content of the chips, also. It was also found 
that approximately 27 per cent of the total pigment of 
the sliced roots were lost during the frying process, 
using cottonseed oil as a frying fat.
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